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INTRODUCTORY  REMARKS 


The  fishes  of  western  North  America  are  as  yet  too  little  known,  and  the  amount  of  new 
materials  for  further  investigations  too  great,  also,  to  warrant  anything  like  an  attempt  on  the 
present  occasion  to  establish  a  natural  series.  After  treating  of  the  various  groups  in  a  series 
of  monographs,  as  already  begun  by  us,*  we  shall  he  better  prepared  to  do  justice  to  that  part 
of  our  subject. 

We  have  spoken  at  some  length  upon  two  groups— the  Cataphracti,  or  mailed  cheeks,  and  the 
Embiotocoids,  or  viviparous  family,  both  of  them  having  numerous  representatives  along  the 
Pacific  coast.  They  constitute  the  most  predominant  feature  of  the  ichthyic  fauna  of  that  region 
of  the  North  American  continent,  together  with  the  Trachinids  and  the  Heterolepids,  which 
seem  to  bring  into  closer  relationships  the  Percoids  and  the  Cottoids,  properly  so  called.  The 
true  Percoids,  themselves,  appear  isolated  west  of  the  Rocky  Mountain  range. 

The  Sphyraenid  family  is  represented  by  one  species  of  the  genus  Sphyraena. 

The  Sciaenoids,  so  far  as  observed,  are  few  in  numbers,  and  remind  us  of  the  Atlantic  types. 

Not  a  single  species  of  Sparoid  has  as  yet  come  to  our  knowledge  from  the  coast  of  Oregon 
and  California. 

As  to  the  Atlierinoid  family,  we  find  in  California  a  rather  large  species  designated  by  the 
settlers  under  the  name  of  “smelt,”  probably  on  account  of  its  delicacy,  and  which  is,  truly 
speaking,  an  ally  of  the  “silver-side”  or  “silver-fish”  of  our  Atlantic  coast,  and  “  pesce  del 
Rey”  and  “  pescadilla  del  Rev”  of  Central  and  South  America.  The  “silver-fish”  being  of  a 
diminutive  size,  even  when  fully  grown,  its  esculent  qualities  have  remained  unnoticed  by  either 
fishermen  or  gastronomers.  The  “pesce  del  Rey”  tells  its  own  story. 

The  scarcity  of  Scomberoids  is  a  curous  feature  in  the  fauna  of  our  western  coast:  a  Mackerel, 
{Scomber),  a  Bonito  ( Pelamys ),  and  two  Garanx,  constitute  so  far  the  entire  known  list.  But 
we  venture  to  say  that  further  researches  will  bring  to  light  many  more  of  them. 

The  only  species  of  Chetodonts  we  are  acquainted  with  from  the  western  coast  was  obtained 
in  the  southern  part  of  the  State  of  California. 

The  Blennioids  appear  to  be  more  numerous  than  the  preceding  ones,  new  generic  types 
having  been  found  ( Neoclinus ,  Xiphidion,  Apodichthys,  Cebidichthys,  and  Anarrichthys )  along 
with  species  of  known  genera  ( Blennius ,  Gunnellus,  Lumpenus). 

The  G-obioids,  properly  so  called,  are  comparatively  scarce,  two  species  of  the  genus  Gobius 
constituting  the  entire  known  list. 

The  Cyclopterids,  or  Discoboli,  are  represented  by  two  species  also,  one  of  which  is  a 
Lepadog aster ,  the  other  a  Cyclogaster. 

The  Batrachoid  or  toad-fish  family  has  given  one  species  to  the  fauna,  and  which  we  have 
erected  into  a  new  genus. 

The  Labroids,  properly  so  called,  are  anything  but  numerous,  if  the  Embiotocoids  are 
considered  as  a  separate  family.  We  think,  however,  that  many  more  will  be  found  hereafter, 
especially  along  the  southern  coast  of  California. 

®  See  “Smithsonian  Contributions  to  Knowledge,”  vol.  Ill,  1852. 
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The  Pomacentrid  family,  or  marine  labroids,  with  pectinated  scales,  has  given  us  one  species, 
which  we  have  placed  in  the  genus  Glyphisodon,  not  having  the  means  of  determining  it  more 
accurately. 

The  Chromids,  or  fresh  water  labroids,  with  pectinated  scales,  have  not  yet  been  met  with 
along  the  Pacific  range  of  North  America.  We  have  evidences  of  their  presence  in  the  basin 
of  the  Rio  Grande  del  Norte  (Rio  Bravo),  one  species  of  which  being  figured  and  described  in 
the  “Report  on  the  United  States  and  Mexican  Boundary  Survey.” 

The  Scomberesocids,  on  the  other  hand,  are  represented,  so  far,  by  a  species  of  the  genus 
Belone. 

The  Gadoid  family  has  given  us  a  cod,  a  whiting,  and  a  cusk  ;  the  latter  we  have  not  examined. 

The  Pleuronectids,  or  flat-fishes,  are  tolerably  well  represented,  though  we  observe  as  yet  no 
turbots  (Rhombus),  properly  so  called.  The  halibut  (Hippoglossus)  is  spoken  of  as  occurring 
along  the  coast,  but  we  have  not  examined  it  as  yet. 

The  Ophidioid  family  is  represented  by  two  known  genera,  Ophidion  and  Ammodyies,  whilst 
the  true  eels  have  not  yet  been  heard  of. 

The  Salmonids  are  rather  abundant,  especially  in  species  of  the  Linnean  genus  Salmo,  to 
which  may  be  added  a  white-fish  (Coregonus)  and  two  smelts,  properly  so  called  ( Osmerus  and 
Thaleichthys). 

No  Characinids  are  known  north  of  the  valley  of  the  Rio  Grande  del  Norte,  (Rio  Bravo),  where 
one  species  was  collected  by  the  United  States  and  Mexican  Boundary  Commission,  and  in 
whose  report  it  is  figured  and  described. 

The  Scopelids  have  furnished  us,  so  far,  with  one  species  of  the  genus  Saurus  along  the 
Pacific  coast. 

The  fresh  waters  teem  with  Cyprinoids  and  Percoids,  the  former  east  and  west  of  the  Rocky 
Mountains,  the  latter  only  eastwardly,  in  the  shape  of  sun-fishes  (Pomdtis)* and  bass  (Ambloplites 
and  Centrarchus) ,  a  single  species  of  the  bass  having  been  met  with  in  California. 

Of  the  Cyprinodont  family  we  have  mentioned  but  one  species,  an  inhabitant  of  the  fresh 
waters  of  California.  Those  collected  in  the  interior  of  the  continent  we  propose  to  investigate 
at  some  future  time. 

The  Etheostomoids  are  likewise  left  aside  for  the  present. 

A  few  pickerels  or  Esocids  have  been  observed  in  the  Hydrographic  basin  of  the  Arkansas. 

A  few  catfishes  (Pimelodus)  were  procured  at  the  initial  point  of  the  exploration  of  the  35  th 
and  the  47th  parallels  ;  none  having  been  found  west  of  the  Rocky  Mountains. 

Of  the  herring  family,  we  meetrivith  two  herrings  (Clupea  and  Meletta ),  and  several  anchovies 
(Engraulis),  but  as  yet  no  shads  ( Alosa )  have  been  seen  in  the  collections  made. 

The  Plectognaths  hav^  furnished  a  Balistes  and  a  balloon-fish. 

The  Lophobranchs  are  represented  by  a  few  pipe-fishes  and  a  sea-horse. 

The  :Ganoids  of  the  western  coast  consist  of  sturgeons,  of  which  peculiar  forms  are  met  with 
in  the  fresh  waters  of  the  interior  of  the  continent,  where  we  find  also  a  few  mud-fishes,  and 
have  obtained  some  gar- pikes. 

The  cartilaginous  fishes,  so  far  as  observed,  are  anything  but  numerous;  a  few  sharks,  skates, 
and  lampreys  constitute  the  list  we  are  for' the  present  acquainted  with.  Amongst  sharks  and 
skates  there  are  curious  genera:  Gestracion,  Trialeis ;  Rhinobatis,  Uraptera,  and  Rhinoptera, 
whilst  amongst  lampreys  we  meet  the  ordinary  genera,  Petromyzon  and  Ammocoetes. 

The  elephant-fish  (Ghimaera)  was  also  observed  as  far  as  Puget’s  Sound. 
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ORDER. 

ACANTHOPTERI. 

This  order  embraces  a  large  number  of  fishes  having  either  one,  two,  or  three  dorsal  fins. 
In  the  case  of  one  dorsal  fin  being  present,  its  anterior  portion  is  always  composed  of  inarticu- 
lated  and  undivided  spiny  rays,  whilst  the  remaining  portion  consist  of  soft,  articulated,  and 
often  divided  or  bifurcated  ones.  When  two  dorsals  exist,  the  anterior  is  spinous,  and  the 
posterior  soft.  The  ventral  fins  are  mostly  near  the  pectorals,  being  situated  beneath  or 
anteriorly  to  the  base  of  these  latter  fins,  and  whenever  fully  developed,  they  are  composed  of 
an  external,  inarticulated,  spiny  ray,  and  rarely  more  than  six  articulated  and  branched  ones, 
the  latter  being  generally  five  in  number,  and  occasionally  less.  The  swimming  bladder  is 
without  air  duct  to  the  throat.  The  inferior  pharyngeals  exist  throughout  as  independent 
hones. 

Family  PERCIDAE^  B  o  n  a  p . 

The  percoid  or  perch  family  has  always  been  looked  upon  as  typifying  best  the  order  of 
acanthopterians  at  the  head  of  the  osseous  fishes. 

It  comprehends  numerous  tribes  and  genera  both  from  the  marine  and  fresh  waters,  all 
characterized  by  a  body  more  or  less  elongated,  in  most  cases  protected  by  pectinated  scales, 
generally  rough  to  the  touch,  occasionally,  however,  appearing  rather  smooth,  owing  to  the 
deciduous  nature  of  their  prickles  or  pectinations. 

Regarding  the  fins,  we  observe  that  the  dorsal  is  always  well  developed,  sometimes  single, 
at  others  subdivided  into  two  distinct  fins.  The  anterior  portion,  or  anterior  fin,  just  as  the 
occurrence  may  he,  being  spinous — that  is,  composed  of  osseous  and  rigid  rays — resembling 
more  common  hones  than  ordinary  rays.  The  anal  exhibits  a  variable  number  of  spiny  rays  at 
its  anterior  margin,  and  which,  in  a  few  instances,  are  entirely  wanting.  The  caudal  fin  is 
either  truncated  posteriorly  or  more  or  less  emarginated.  The  ventrals  are  inserted  posteriorly 
to  the  base  of  the  pectorals,  and  composed  of  an  external  stoutish  spine,  and  five  soft  and 
dichotomised  rays. 

Generally  speaking,  the  preopercle  and  opercle  exhibit  various  spinous  or  serrated  edges, 
while  in  a  few  only  they  are  perfectly  smooth  and  entire.  The  jaws,  the  front  of  the  vomer, 
and  often  the  palatine  hones  also,  are  furnished  with  teeth  of  various  kinds  :  velvet-like,  card¬ 
like,  or  of  the  canine  type ;  the  canines  occurring  occasionally  intermingled  with  the  former 
two  kinds. 

The  yellow  perch,  so  common  in  the  fresh  waters  of  the  eastern  States,  has  not  been  brought 
to  notice  beyond  the  main  bed  of  the  Mississippi  basin,  and  hence  was  not  met  with  by  any  of 
the  parties  whose  collections  we  investigate  in  the  present  report. 

Most  of  the  percoids  are  fishes  which  appear  upon  our  tables,  some  as  delicacies,  others  as 
ordinary  staples.  The  less  esteemed  are  the  sunfish  or  pond  perch,  owing,  mayhap,  somewhat 
to  their  diminutive  size. 
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DIOPLITES,  Rafin. 

Gen.  Char. — Body  elongated,  sub-fusiform  in  profi  e  , compressed.  Head  well  developed.  Preopercle  smooth  and  entire. 
Mouth  large  ;  lower  jaw  longest.  Velvet-like  teeth  on  the’ jaws,  front  of  vomer,  and  palatine  bones.  Tongue  smooth.  Cheeks 
and  opercular  apparatus  scaly.  Branchial  apertures  continuous  under  the  throat.  Two  dorsal  fins  contiguous  upon  their  base. 
Three  small  anal  spines.  Insertion  of  ventrals  on  a  line  immediately  behind  the  base  of  pectorals.  Caudal  fin  posteriorly  sub-' 
crescentic.  Scales  well  developed  and  posteriorly  ciliated. 

Syn. — Dioplites,  Rafin.  Ichth.  Ohiens.  1820,  35. 

Grystes,  Cuv.  &  Val.  Hist.  Nat.  P  iss.  Ill,  1829,  54. 

The  fishes  of  this  genus  are  not  uncommon  in  the  localities  where  they  occur.  They  resemble, 
in  general  appearance,  the  common  or  yellow  perch,  though  often  reaching  a  much  larger  size. 
They  are  esteemed  as  an  article  of  food,  and  known  under  the  general  appellation  of  “  trouts  ” 
or  “bass.”  Exclusively  of  fresh  water  habits,  they  are  met  with  in  ponds  and  rivers,  asso¬ 
ciated  with  various  kinds  of  suckers,  chubs,  daces,  minnows,  &c.,  upon  which  they  ieed. 

They  are  remarkable  in  the  percoid  family  for  their  general  smooth  appearance,  having 
neither  spines  nor  serratures  upon  the  opercular  apparatus.  The  scales  themselves  are  but 
slightly  pectinated,  and  the  few  pectinations  are  quite  deciduous  or  falling  off  with  the 
epidermis.  Their  teeth  are  all  uniform  and  velvet-like,  and  exist  upon  the  palatine  bones  as 
well  as  upon  the  vomer,  premaxillaries  (upper  jaw),  and  dentaries  (lower  jaw).  The  mouth 
is  generally  large,  with  its  gape  slightly  oblique  upwards,  and  the  lower  jaw  protruding  beyond 
the  upper.  The  tongue  is  generally  smooth  anteriorly,  but  an  elongated  and  narrow  patch  of 
velvet-like  teeth  is  occasionally  observed  upon  the  middle  line  at  the  base  of  that  organ. 

A  feature  peculiarly  characteristic  of  this  genus,  when  associated  with  its  other  natural 
characters,  consists  in  the  separation  of  the  spinous  portion  of  the  dorsal  from  the  soft  portion, 
by  a  wide  gap,  so  that  we  have  in  reality  two  fins,  contiguous  upon  their  base  only.  This  fea¬ 
ture  appears  to  constitute  the  chief  difference  between  Dioplites  and  Calliurus,  not  taking  into 
account  the  general  aspect  of  the  body,  which  has  a  subordinate  value. 

The  species  enumerated  below  appears  to  be  very  common  in  Texas,  and  even  south  of  the 
Rio  Grande  del  Norte  (Rio  Bravo),  as  proved  by  the  specimen  collected  by  Lieutenant  D.  N. 
Couch,  United  States  army,  in  the  Rio  San  Juan,  near  Cadereita,  province  of  New  Leon. 

We  have  examined  two  immature  specimens  of  another  species — perhaps  D.  salmoides  ;  one 
collected  at  New  Braunfels,  Texas,  by  Dr.  Lindheimer,  the  other  in  the  Rio  Brazos,  Texas, 
by  Dr.  G.  C.  Shumard,  and  which  must  await  another  opportunity  for  a  more  critical 
determination. 

DIOPLITES  NUECENSIS,  Grd. 

Trout,  or  River  Bass. 

Spec.  Char. — Body  elongated,  sub-fusiform.  Head  constituting  a  little  less  than  the  third  of  the  entire  length.  Posterior  extremity 
of  maxillary  extending  to  a  vertical  line  drawn  posteriorly  to  the  orbit.  Scales  on  the  cheeks  nearly  equal  in  size  to  those  ok 
the  gill  covers.  Origin  of  ventrals  posterior  to  the  base  of  pectorals.  Upper  regions  reddish  brown,  maculated.  A  lateral  dark 
band.  Inferior  regions  whitish,  unicolor. 

Syn. — Grystes  nvecencis,  B.  &  G.,  in  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  25. 

Trout,  or  Rioer  Bass,  Vernacular. 

A  full  description  and  a  figure  of  this  species  will  be  found  in  the  Ichthyology  of  the  United 
States  and  Mexican  Boundary  Survey. 

It  is  closely  related  to,  if  not  identical  with,  Grystes  nobilis,  Agass.,  from  the  southern  bend 
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of  the  Tennessee  river.  It  has,  also,  much  greater  affinities  with  D.  fasciatus  than  with  D. 
salmoides. 


List  of  specimens. 


Catalogue  numbers,  j 

Number  of  spec. 

Sex  and  age. 

Locality. 

When  collected. 

Whence  obtained. 

Original  number. 

Nature  of  specimen. 

Collected  by — 

396 

2 

Adt .  .. 

Rio  Blanco  and  Frio . 

...1853... 

Lt.  A.  W.  Whipple.. 

23  &24 

Alcoholic  .... 

Dr.  Kennedy _ 

397 

1 

..  do.  .. 

21 

. do . 

398 

1 

do  .  ' 

_ _ do _ 

11 

....  .do...... 

......  do......... 

399 

12 

Yg...? 

Rio  Seco,  Texas _ _ 

19 

. do . 

_ ...  do . 

400 

3 

..  do.  .. 

Rio  Blanco,  Texas . 

....do  . .. 

. do . 

20 

. do . 

. do . 

401 

1 

..  do.  .. 

Rio  Medina,  Texas _ 

....do  - .. 

. do . 

18 

. do . 

. do . 

402 

1 

..  do.  .. 

Coal  Creek,  Ark . 

_ do  . . . 

. do . 

VI. 

.  do...... 

H.  B.  Mollhausen. 

403 

2 

Adt.  .. 

Rio  Brazos . 

....do  .  .. 

Dr.  G.  C.  Shumard  . 

. do . 

Dr.  G.  C.  Shumard. 

371 

1 

..  do ... 

Indianola  to  Nueces ..... 

...1856... 

Capt.  Pope _ 

. do . 

Captain  Pope  .... 

372 

12 

Yg .. 

_ _ do _ _ 

_  do _ _ 

--  do 

_ do _ 

387 

] 

Delaware  creek  _ _ _ _ 

_ do  .  .. 

. do . 

388 

1 

Adt. .. 

Rio  Frio,  Texas _ _ 

...1851... 

Col.  J.  D.  Graham.. 

John  H.  Clark .... 

389 

1 

Rio  Nueces,  Texas... _ 

..  do  .  .. 

. do . 

. do . 

390 

1 

Live-oak  creek,  Texas. .. 

_ do.  .. 

. do . 

391 

1 

Turkey  creek,  Texas.... 

392 

6 

Yg.... 

Rio  Leona,  Texas _ _ 

...do .  . 

. do . 

do _ 

. do . 

393 

4 

..  do _ 

Elm  creek,  Texas  _ _ 

_ do . . 

394 

2 

Texas _ ..... _ _ 

do  - 

_ _  do _ 

.  do  . 

_ do _ 

395 

5 

San  Juan  river,  N.  Leon  . 

1853 . 

Lt.  I).  N.  Couch- _ 

_ _  do _ 

Lieut.  Couch _ 

1^03 

] 

Yg  .... 

Rio  Sabinal,  Texas _ 

Nov.  1854 

Major  Emory 

60 

.mmm  -  dO-  -  -  .  .  . 

Dr.  Kennedy  .... 

5^04 

4 

..  do ... 

Dry  creek,  Texas . . 

_ do _ 

_ _ do . . 

55 

_ _  do _ 

$■$05 

1 

..do _ 

San  Pedro  creek,  Texas  . 

_ do  .  .. 

. do . 

110 

_ do . 

f$06 

1 

..  do . .. 

Minnevilla  river,  Texas.. 

....do  .  .. 

. do . 

52 

. do . 

. do . 

POMOXIS,  Rafin. 

Gen.  Char. — Body  very  much  compressed  ;  dorsal  and  ventral  outlines  arched.  Head  moderate  in  size.  Mouth  very  large  ; 
lower  jaw  longest.  Yelvet-like  teeth  on  the  jaws,  the  vomer,  and  palatines,  and  on  the  base  of  the  tongue  also.  Cheeks  and 
opercular  apparatus  scaly.  Branchial  apertures  continuous  under  the  throat.  Dorsal  and  anal  fins  elevated ;  their  spinous 
portion  rising  gradually  from  the  anterior  spine  to  the  soft  portion,  without  any  depression.  Anal  spiny  rays,  six  or  more. 
Insertion  of  ventral  fins  situated  a  little  behind  the  base  of  the  pectorals.  Caudal  fin  either  even  upon  its  posterior  margin  or 
sub-concave.  Scales  well  developed  and  ciliated  posteriorly. 

ISyn. — Pomoxis,  Rafin.  Jour.  Acad.  Nat.  Sg.  Phila.  i,  1818,  417,  and,  Ichth.  Ohiens.  1820,  33. — Agass.  Amer.  Jour,  of 
Sc.  and  Arts,  XVII,  1854,  298. 

The  genus  Pomoxis,  as  here  circumscribed,  embraces  already  several  species.  The  most 
anciently  known  is  that  described  by  Lacepsde  under  the  name  of  Labrus  sjoaroides ,  specimens 
of  which  having  been  obtained  in  South  Carolina  ;  hence  : 


6 


U  S.  P.  R  R.  EXP  AND  SURVEYS - ZOOLOGY - GENERAL  REPORT. 


1.  POMOXIS  SPAROIDES,  Grd. 

Syn. — Labrus  sparoides,  Lacep.  Hist.  Nat.  des  Poiss.  Ill,  1819,  pp.  432  &  479. 

Centrarchus  sparoides,  Cuv.  &  Val.  Hist.  Nat.  des  Poiss.  VII,  1831,  459.— Storer,  Synops.  1846,  38. 

Centrarchus  hexacanthus,  Holbr.  Ichth.  of  So.  Car.;  plate  vi,  fig.  1. 

The  second  species  of  this  genus  was  first  observed  in  the  river  Wabash  by  Lesueur,  and  by 
him  sent  to  Paris,  under  the  name  of  Cantharus  nigromaculatus.  Therefore : 

2.  POMOXIS  NIGROMACULATUS,  Grd. 

Syn. — Cantharus  nigromaculatus,  Lesueur  fide  Cuv.  &  Val.  Hist.  Nat.  Poiss.  Ill,  1829,  88. 

Centrarchus  sparoides,  Cuv.  &  Val.  Hist.  Nat.  des  Poiss.  Ill,  1829,  88.;  pi.  xlviii. 

Centrarchus  hexacanthus,  Cuv.  &  Val.  Hist.  Nat.  Poiss.  VII,  1831,  459. — Kirtl.  Journ.  Bost.  Nat.  Hist.  Ill,  1840, 
480.;  pi.  xxix,  fig.  2. — DeKay,  Fauna  of  New  Y.  IV,  1842,  31. — Agass.  Amer.  Jour,  of 
Sc.  XVII,  1854,  299. 

Cichla  storeria,  Kirtl.  Rep.  Zool.  Ohio,  191. 

A  third  species  is  described,  or  rather  recorded,  by  Rafinesque,  under  the  name  of 

3.  POMOXIS  ANNULARIS,  Rafin. 

Syn. — Pomoxis  annularis,  Rafin.  Jour.  Acad.  Nat.  Sc.  Philad.  I,  1818,  417  ;  pi.  xvii,  fig.  1 ;  &  Ichth.  Ohiens.  1820,  33. 

Agass.  Amer.  Jour.  Sc.  XVI,  1854,  298. 

We  propose  now  to  describe  a  fourth  species,  under  the  name  of 

4.  POMOXIS  NITIDUS,  Grd. 

Plate  II,  Figs.  5 — 8. 

Spec.  Char. — Posterior  extremity  of  maxillary  corresponding  to  a  line  intersecting  the  pupil.  Insertion  of  ventrals  situated 
opposite  the  inferior  edge  of  the  base  of  the  pectorals.  Anterior  spiny  ray  of  anal  fin  under  the  fourth  dorsal  one.  Posterior 
margin  of  caudal  fin  sub-concave.  Upper  regions  reddish,  spotted  and  fasciated  with  brown  ;  inferior  regions  silver  and  golden. 

Syn. — Pomoxis  nitidus,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  Nov.  1857. 

The  largest  specimens  of  this  species  which  we  have  examined  and  caused  to  he  figured 
measure  nearly  six  inches  and  a  half.  The  body  is  very  much  compressed,  arched  above  and 
below,  sub-elliptical  in  a  profile  view.  Its  greatest  depth,  which  corresponds  to  the  origin  of 
the  dorsal  fin,  is  about  the  third  of  the  entire  length,  since  it  enters  three  times  in  the  latter 
from  the  tip  of  the  snout  to  the  emargination  of  the  caudal  fin.  The  greatest  thickness  is  rather 
less  than  the  third  of  the  depth  just  alluded  to.. 

The  head  is  contained  three  times  and  a  half  in  the  total  length  of  the  fish.  The  mouth  is  deeply 
cleft,  obliquely  directed  upwards,  the  lower  jaw  being  the  longest,  and  the  posterior  extremity 
of  the  maxillary  reaches  a  vertical  line  drawn  through  the  middle  of  the  eye.  The  teeth  are 
velvet-like,  the  maxillary  ones  being  scarcely  more  conspicuous  than  those  on  the  vomer,  pala¬ 
tines,  and  tongue.  The  eyes  are  quite  large  and  sub-circular,  their  horizontal  diameter  entering 
a  little  more  than  four  times  in  the  length  of  the  side  of  the  head.  The  margin  of  the  opercular 
bones  are  neither  spiny  nor  crenated.  The  cheeks  and  opercle  are  scaly,  the  scales  on  the 
cheeks  being  smaller  than  on  the  opercle.  Thirteen  branchiostegals  (seven  on  the  right  side 
and  six  on  the  left),  may  be  observed  within  the  branchial  membrane.  The  branchial  apertures 
themselves  are  continuous  under  the  throat. 

The  origin  of  the  dorsal  fin  is  nearly  equidistant  between  the  extremity  of  the  snout  and  the 
base  of  the  caudal  fin.  There  are  six  spiny  rays,  increasing  in  height  from  the  first  to  the  last, 
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which  is  nearly  equal  to  the  first  soft  and  articulated  ray.  Of  the  latter  we  observe  fifteen,  the 
posterior  five  diminishing  gradually  in  height.  The  soft  portion  of  that  fin  is  a  great  deal 
more  developed  than  the  spinous  portion.  The  same  is  the  case  with  the  anal,  which  has  like¬ 
wise  six  spiny  rays,  increasing  in  depth  from  the  first  to  the  sixth,  which  is  shorter  than  the 
first  articulated  ray.  The  external  margin  of  the  fin  is  rounded.  Its  anterior  spine  is  situate 
opposite  the  fourth  dorsal  one  ;  but  since  the  entire  base  of  the  anal  fin  is  equal  to  that  of  the 
dorsal,  the  posterior  margin  of  the  anal  extends  further  backwards  than  the  dorsal.  The  caudal 
fin  enters  four  times  and  a  half  in  the  total  length  ;  its  posterior  margin  is  sub-concave,  and  its 
lobes  sub-angular.  The  origin  of  the  ventral  fins  is  opposite  the  inferior  edge  of  the  insertion 
of  the  pectorals,  hence  situated  slightly  backwards  with  reference  to  the  latter.  A  stout  and 
acerated  spine  may  be  observed  upon  their  anterior  or  external  margin,  considerably  shorter 
than  the  first  soft  ray.  When  these  fins  are  brought  into  contact  with  the  abdomen,  their 
extremities  project  beyond  the  origin  of  the  anal  fin,  and  consequently  overlap  the  vent.  Even 
the  tips  of  the  ventrals  extend  beyond  a  vertical  line  drawn  through  the  origin  of  the  anal  fin. — 
Br.  VI :  VIII ;  D  VI,  15  ;  A  VI,  17  ;  C  8,  1,  8,  7,  1,  6  ;  V  i,  5  ;  P  15. 

The  soft  rays  of  the  dorsal  and  anal  fins  bifurcate  twice,  whilst  those  of  the  caudal,  ventrals, 
and  pectorals  exhibit  subdivisions  of  the  third  degree.  The  lateral  line  is  arched,  following  in 
that  respect  the  curve  of  the  back. 

The  scales  are  well  developed  and  ciliated  upon  their  external  (posterior)  margin.  They 
differ  ccfRsiderably  in  shape,  according  to  the  regions  to  which  they  belong.  In  the  lateral  line 
(fig.  7)  they  are  longer  than  deep,  and  upon  the  dorsal  and  abdominal  regions  deeper  than  long, 
(figs.  6  and  8).  Diverging  grooves  are  observed  upon  the  anterior  section  of  the  scale  only. 
Exiguous  or  attenuated  scales  may  be  observed  upon  the  base  of  the  caudal,  extending  to  a 
certain  distance  along  the  rays,  a  feature  not  represented  on  the  figure. 

The  upper  regions  of  the  head  and  body  are  reddish  or  brownish,  the  head  uniformly  so,  the 
back  presenting  obsolete,  transverse  blackish  bands  of  fasciae,  composed  of  agglomerated  small 
spots.  The  same  spots  may  be  traced  upon  the  dorsal  and  caudal  fins.  The  inferior  regions 
are  yellowish  brown,  with  either  a  silver  or  a  golden  hue.  The  anal  fin  is  occasionally  spotted  ; 
the  ventrals  and  pectorals  are  unicolor.  A  black  spot  may  be  seen  upon  the  upper  and  posterior 
part  of  the  opercle. 

References  to  the  figures. — Plate  II,  fig.  5,  represents  a  profile  view  of  Pomoxis  nitidus. 
Eig.  6  is  a  scale  from  the  dorsal  region  ;  fig.  7  a  scale  of  the  lateral  line,  and  fig.  8  a  scale 
from  the  abdominal  region. 

The  scales  are  somewhat  magnified  for  the  purpose  of  exhibiting  their  structure.  They  are 
taken  upon  the  same  vertical  line,  corresponding,  generally  speaking,  to  the  greatest  depth  of 
the  body. 

List  of  specimens. 


Catalogue  number. 

Corresponding  No. 
of. 

0 

C 

a 

P 

'c 

5 

3 

> 

3 

5 

Sex  and  age. 

Locality. 

When  collected. 

Whence  obtained. 

Original  number. 

Nature  of  specim’s. 

Collected  by — 

adt .. 

3 

Houston  river,  Ky . . 

1854 

E.  L.  Bertboud... 

Acoholic  . 

E.  L.  Berthoud 
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AMBLOPL1TES,  Rafin. 

Gen.  Char.— Body  compressed;  dorsal  and  ventral  outlines  sub-depressed.  Head  large.  Mouth  large  also;  lower  jaw  longest. 
Yelvet-like  teeth  on  the  jaws,  the  vomer,  palatines,  and  tongue.  Cheeks  and  opercular  apparatus  scaly.  Branchial  apertures 
continuous  under  the  throat.  Spinous  portion  of  dorsal  fin  lower  than  the  soft,  and  extends  upon  a  longer  base.  Anal  fin 
provided  with  five  or  more  spiny  rays.  Insertion  of  ventral  fins  a  little  behind  the  base  of  the  pectorals.  Caudal  fin  posteriorly 
sub-concave.  Scales  well  developed,  and  generally  ciliated  posteriorly. 

Syn. — Qmbloplites,  Rafin.  Ichth.  Ohiens.  1820,  33.— Agass.  Amer.  Journ.  of  Sc.  XVII,  1854,  299. 

This  genus  is  very  closely  allied  to  the  preceding  one,  from  which  it  is  to  he  distinguished  hv 
the  conformation  of  its  dorsal  fin.  The  latter  is  composed  of  a  greater  number  of  spiny  rays, 
occupying  a  base  of  a  greater  extent  than  the  soft  and  articulated  rays.  The  spines  themselves 
are  lower  than  the  soft  rays,  so  that  a  kind  of  depression  may  be  said  to  exist  between  the  two 
portions  of  that  fin. 

Two  species  are  referred  to  this  genus,  A.  ichtheloides  and  A.  aeneus.  Of  the  latter  we  give 
the  following  figure  and  description. 


1.  AMBLOPLITES  ^NEUS,  Agass 

Rock  Bass,  «&c. 

Plate  1. 


Spec.  Char. — Posterior  extremity  of  maxillary  extending  to  a  vertical  line  intersecting  the  pupil.  Insertion  of  ventrals  oppo¬ 
site  the  base  of  the  pectorals.  Anterior  spiny  ray  of  anal  fin  under  the  ninth  dorsal  one.  Posterior  margin  of  caudal  fin  slightly 
emarginated.  Upper  regions  of  head  and  body  of  a  coppery  brown  ;  inferior  regions,  yellowish  brown. 


Syn. — Cichla  asnea,  Lesu.  Journ.  Acad.  Nat.  Sc.  I,  1822,  214,  fig. — Kirtl.  Rep.  Zool.  Ohio,  168,  191. 


Centrarchus  aeneus,  Cuv.  &  Val.  Hist.  Nat.  Poiss.  Ill,  1829,  84.— Rich.  Faun.  Bor.  . Amer.  Ill,  1836,  18.  PI.  Ixxv.— 
DeKay,  New  Y.  Fauna,  1842,  27,  PI.  ii,  fig.  4.— Kirtl.  Bost.  Jour.  Nat.  Hist.  IV.  1842,  229.  PI.  xi,  fig,  1. 
Storer,  Synops.  1846,  37. 

Rock  Bass,  Goggle-eyed  Bass,  Black  Sun  Fish,  Vernacular. 


The  general  aspect  of  this  species  is  sub-elliptical  when  seen  in  profile ;  the  dorsal  and 
abdominal  outlines  being  sub-depressed.  The  greatest  depth  of  the  body  is  more  than  the  third 
of  the  total  length.  The  greatest  thickness  holds  the  same  relations  towards  the  depth  as  the 
latter  holds  towards  the  length. 

The  head  is  very  large,  though  constituting  something  less  than  the  third  of  the  total  length. 
Its  occipito-frontal  declivity  is  gradual  towards  the  snout,  which  assumes  a  wedge-shaped 
appearance  upon  the  plate.  The  lower  jaw  is  longest  and  protrudes  slightly  beyond  the  upper. 
The  cleft  of  the  mouth  is  large  and  obliquely  directed  upwards.  The  posterior  extremity  of  the 
maxillary  extends  to  a  vertical  line  intersecting  the  pupil. 

The  tongue  is  very  large  and  fleshy,  bearing  a  sub-elliptical  patch  of  velvet-like  teeth  almost 
as  conspicuous  as  those  situated  upon  the  palatine  hones,  the  front  of  the  vomer,  and  upon  the 
jaws.  The  eye  is  large  and  circular  ;  its  diameter  entering  nearly  four  times  and  a  half  in  the 
length  of  the  side  of  the  head.  The  anterior  nostril  is  equidistant  between  the  anterior  rim  of 
the  orbit  and  the  margin  of  the  upper  jaw  ;  the  posterior  nostril  is  equal  in  development  with 
the  former  and  lies  between  it  and  the  orbit.  The  external  margin  of  the  opercular  bones  is 
without  spines  or  serratures  of  any  kind  ;  the  opercle,  suh-opercle,  and  inter-opercle  are  covered 
with  scales  considerably  larger  than  those  which  may  be  observed  on  the  cheeks.  The  branchial 
apertures  are  continuous  under  the  throat ;  there  are  six  branchial  rays. 
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The  dorsal  fin  extends  to  the  entire  dorsal  region  properly  so  called.  The  spinous  portion 
is  composed  of  ten  rays,  increasing  slightly  in  height  from  the  first  to  the  last,  which  is 
shorter  than  the  following  soft  articulated  rays.  The  latter,  thirteen  in  number,  occupy  the 
third  of  the  base  of  the  entire  fin.  The  anal  terminates  almost  evenly  with  the  dorsal ;  its  soft 
portion,  composed  of  twelve  rays,  resembles  the  dorsal  in  its  general  appearance.  It  is  preceded 
by  five  spines,  shorter  than  the  soft  rays,  and  diminishing  in  depth  forwards.  The  anterior 
spiny  ray  of  this  fin  is  situated  opposite  the  seventh  dorsal  spine.  The  caudal  fin  constitutes 
about  the  fifth  of  the  total  length  ;  it  is  posteriorly  emarginated,  with  the  extremity  of  its 
lobes  rounded.  The  origin  of  the  ventral  fins  is  situated  a  little  in  advance  of  the  origin  of  the 
dorsal  and  opposite  the  inferior  edge  of  the  base  of  the  pectorals.  Their  extremities  will  extend 
to  the  vent  when  bent  backwards  alongside  the  abdomen,  but  not  as  far  as  the  origin  of  the  anal 
fin.  The  vent  itself  is  situated  somewhat  anteriorly  to  the  origin  of  the  anal  fin.  The  pectorals 
are  broad  and  of  medium  size ;  their  extremities  not  extending  quite  as  far  posteriorly  as  those 
of  the  ventrals. 

Br.  YI ;  YI.  D  X,  13  ;  AY,  12  ;  C  4,  1,  8,  7,  1,  3  ;  Y  I,  5  ;  P  16. 

The  lateral  line  is  arched  and  almost  parallel  to  the  outline  of  the  back.  The  scales  are 
deeper  than  long  on  the  dorsal  and  abdominal  regions  (figs.  2  and  4),  and  longer  than  deep  in 
the  lateral  line  (fig.  3).  Their  posterior  margin  is  entire  ;  radiating  furrows  exist  upon  the 
anterior  section  only.  We  observe  twenty-two  longitudinal  series  of  scales  upon  the  line  of 
greatest  depth :  sixteen  between  the  lateral  line  and  the  mesial  line  of  the  belly,  and  five  above 
the  lateral  line,  and  a  few  irregular  series  along  the  base  of  the  dorsal  fin.  The  scales  are 
considerably  reduced  in  size  on  the  nuchal  and  pectoral  regions.  Elongated  and  attenuated 
scales  may  likewise  be  observed  along  the  articulated  rays  of  both  the  dorsal  and  anal  fins  up  to 
their  first  bifurcation.  Upon  the  caudal  fins  they  assume  a  still  greater  development. 

The  upper  regions  are  of  a  coppery  brown,  darkest  upon  the  dorsal  region,  becoming  lighter 
towards  the  sides,  whilst  the  inferior  regions  are  yellowish  brown.  A  blackish  spot  at  the  base 
of  each  scale  gives  the  appearance  of  longitudinal  darker  streaks.  These  spots,  however,  are 
sometimes  very  obsolete.  A  jet  black  patch  may  be  seen  towards  the  upper  and  posterior  angle 
of  the  opercle.  The  fins  are  unicolor,  partaking  of  the  general  hue  of  the  region  to  which  they 
belong. 

References  to  the  figures. — Plate  I,  fig.  1  represents  Anibloplites  ceneus  somewhat  reduced  in 
size.  Fig.  2  is  a  scale  from  the  dorsal  region.  Fig.  3,  a  scale  from  the  lateral  line.  Fig.  4, 
a  scale  from  the  abdominal  region. 

The  scales  are  magnified. 
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2.  AMBLOPLITES  INTERRUPTS,  Grd. 

The  Perch  of  the  San  Franciscans. 

Plate  II,  Figs.  1 — 4. 

Spec.  Char. — Posterior  extremity  of  maxillary  reaching  a  vertical  line  drawn  back  of  the  pupil.  Posterior  margin  of  caudal 
fin  sub-emarginated.  Origin  of  anal  fin  opposite  the  eleventh  ray  of  the  dorsal.  Interrupted  dark  bands  on  the  sides.  Two 
streaks  diverging  from  the  eye — one  running  towards  the  opercular  spot,  the  other  obliquely  downwards. 

Syn. — Centrarchus  interrupt us,  Grd.  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  129,  and  VIII,  1856,  132. 

Cenlrarchus  maculosus,  Ayres,  Proc.  Cal.  Acad.  Nat  Sc.  I,  1854,  8  ;  &  in  Proc.  Bost.  Soc.  Nat.  Hist.  V,  1855,  99. 

Perch  in  San  Francisco. 

The  general  form  is  rather  elongated,  and  very  much  compressed.  The  nuchal  region  is 
convex,  whilst  the  oculo-cephalic  is  depressed  or  sub-concave.  The  head  forms  a  little  less  than 
the  third  of  the  total  length.  The  snout  is  tapering,  and  the  lower  jaw  the  longest..  The 
mouth  is  rather  large  ;  its  cleft  oblique  upwards.  The  posterior  extremity  of  the  maxillary, 
which  is  considerably  dilated,  reaches  a  vertical  line  drawn  back  of  the  pupil.  The  eye  is  large 
and  circular,  comprised  about  four  times,  or  a  little  more,  in  the  length  of  the  side  of  the  head. 
The  opercular  apparatus  has  neither  spines  nor  serratures.  The  gill  openings  are  continuous 
under  the  head,  and  there  are  six  branchial  rays.  The  origin  of  the  dorsal  nearly  corresponds 
with  a  line  passing  along  the  margin  of  the  opercular  flap  ;  it  is  composed  of  thirteen  spiny 
rays  and  eight  to  eleven  soft  and  articulated  ones.  The  base  of  the  spinous  portion  is  twice  the 
length  of  the  soft ;  the  latter  is  higher  than  any  of  the  spines.  The  first,  or  anterior  spine,  is 
exceedingly  small,  the  second  is  twice  as  high  ;  the  others  increase  till  the  sixth,  seventh,  and 
eighth,  when  they  again  diminish  to  the  twelfth  ;  the  thirteenth  is  a  little  higher  than  the  few 
preceding  ones.  The  lobes  of  the  caudal  are  rounded ;  the  middle  of  the  posterior  margin  is 
slightly  concave.  The  fin  itself  constitutes  nearly  the  sixth  of  the  entire  length.  The  origin 
of  the  anal  is  placed  opposite  the  eleventh  dorsal  spine  ;  it  is  composed  of  six  or  seven  spines, 
and  nine  or  ten  articulated  rays  ;  the  space  occupied  by  the  spines  is  equal  in  length  to  that 
over  which  the  soft  rays  are  inserted.  The  vent  is  situated  somewhat  in  advance  of  the  anal 
fin.  The  origin  of  the  ventrals  corresponds  to  the  vertical  line  passing  in  front  of  the  base  of 
the  pectorals ;  their  spine  is  long  and  acute,  and  the  tips  of  the  soft  rays  overlap  the  vent.  The 
tips  of  the  pectorals  extend  a  little  further  backwards  than  that  of  the  ventrals  ;  the  origin  of 
both  the  ventrals  and  pectorals,  is  a  little  in  advance  of  the  origin  of  the  dorsal. 

Br.  VI— VI.  D  XIII,  8—11  ;  A  VI  or  VII,  9  or  10  ;  C  5,  1,  8,  7,  1,  4 ;  V  I,  5  ;  P  13. 

The  scales  are  of  moderate  development,  higher  than  long,  provided  upon  their  posterior 
margin  with  several  series  of  minute  spines.  The  lateral  line  is  concurrent  with  the  dorsal 
outline.  The  scales  on  the  cheeks  are  a  little  smaller  than  on  the  opercular  apparatus,  either 
of  which  being  almost  entirely  smooth  upon  their  posterior  margin.  The  upper  surface  of  the 
head  and  jaw  are  smooth  and  naked. 

Ground  color  greyish  brown  above,  silvery  grey  beneath.  Irregular  transverse  bands  of  dark 
brown  or  black,  interrupted  along  the  lateral  line,  the  portion  of  the  band  above  it  being  some¬ 
what  alternating  with  the  portion  beneath  it.  A  large  black  spot  may  be  observed  at  the  upper 
and  posterior  angle  of  the  opercle.  Two  vittee  or  streaks  diverge  from  the  eye  backwards. 

References  to  the  figures. — Plate  II,  fig.  1,  represents  Ambloplites  interruptus  in  profile  and  size 
of  life.  Fig.  2  is  a  scale  from  the  dorsal  region.  Fig.  3,  a  scale  from  the  lateral  line.  Fig.  4, 
a  scale  from  the  abdominal  region. 
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CALLIURUS,  Rafin. 

Gen.  Char. — Body  generally  elongated  and  sub-elliptical ;  compressed.  Head  of  moderate  development.  Mouth  large  ;  jaws 
sub-equal,  lower  one  longest.  Velvet-like  teeth  on  the  jaws,  front  of  vomer,  and  palatines.  Tongue  generally  smooth.  Cheeks 
and  opercular  apparatus  scaly.  Edge  of  preopercle  occasionally  serrated.  Branchial  apertures  continuous  under  the  throat. 
Spinous  portion  of  dorsal  fin  longer  and  lower  than  the  soft  portion,  with  a  depression  between  them.  Anal  fin  with  three 
spiny  rays  only.  Insertion  of  ventral  fins  placed  behind  the  base  of  the  pectorals.  Caudal  fin  posteriorly  sub-emarginated 
Scales  large,  or  of  moderate  development 

Stn.' — Calliurus,  Rafin.  Ichth.  Ohiens.  1820,  26. — Agass.  Amer.  Journ.  of  Sc.  XVIII,  1854,  300. 

In  general  appearance  the  species  of  this  genus  resemble  those  of  Ambloplites  very  closely  ; 
they  are  elongated  without  being  slender,  and  hut  very  seldom  short  and  deep  like  Bryttus  and 
Pomotis.  The  only  prominent  difference  between  Calliurus  and  Ambloplites  consists  in  the 
presence  of  three  anal  spines  in  Calliurus ,  instead  of  five,  as  is  the  case  in  Ambloplites.  From 
Dioplites  it  differs  by  the  two  dorsal  fins  not  being  separated  as  is  the  case  in  the  latter. 

The  cheeks,  as  well  as  the  opercular  apparatus,  are  covered  with  scales,  and  a  black  patch 
marks  the  posterior  portion  of  the  opercle,  as  in  Dioplites ,  Pomoxis,  Ambloplites ,  Bryttus ,  and 
Pomotis. 

1.  CALLIURUS  MELANOPS,  Grd. 

Plate  III. 

Spec.  Char. — Mouth  very  large  ;  cleft  directed  obliquely  upwards.  Posterior  extremity  of  maxillary  extending  to  a  ver¬ 
tical  line  drawn  posteriorly  to  the  orbit.  Eye  large.  Insertion  of  ventrals  situated  opposite  the  base  of  the  pectorals, 'a 
little  in  advance  of  the  origin  of  the  dorsal ;  their  tips  not  extending  to  the  vent.  Scales  very  large.  Ground  color  reddish 
brown,  with  a  blackish  spot  upon  the  centre  of  each  scale.  A  black  patch  at  the  upper  and  posterior  margin  of  the  opercle. 
Soft  portion  of  dorsal  and  anal  spotted  at  their  base. 

Syn. — Calliurus  melanops,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  November  1857. 

This  species  establishes  a  transition  between  Ambloplites  and  Calliurus ,  and  naturalists  may 
place  it  in  either  of  these  genera.  It  has  the  general  physiognomy  of  Ambloplites :  its  large 
scales,  and  its  teeth  upon  the  tongue  ;  whilst  it  approximates  Calliurus  by  the  presence  of  three 
spiny  rays  to  the  anal  fin. 

Its  form  is  graceful,  elongated,  with  the  dorsal  and  abdominal  outlines  regularly  curved. 
The  body  is  quite  compressed  posteriorly  ;  the  nape  is  swollen  and  rounded.  The  greatest 
depth  is  equal  to  the  length  of  the  head,  and  contained  about  three  times  in  the  total  length. 

The  head,  therefore,  constitutes  about  the  third  of  the  total  length.  The  mouth  is  very  large  ; 
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its  cleft  directed  obliquely  upwards  ;  the  lower  jaw  longest,  as  in  Ambloplites.  The  posterior 
extremity  of  the  maxillary  is  broadly  expanded,  extending  to  a  vertical  line  drawn  immediately 
behind  the  orbit.  The  outer  maxillary  teeth  form  quite  a  conspicuous  row  in  either  jaw.  The 
tongue  is  broad  and  fleshy  ;  the  teeth  along  its  middle  surface  constitute  an  irregular  band. 
The  posterior  nostril  is  much  larger  than  the  anterior  one,  and  is  situated  close  to  the  orbit, 
whilst  the  latter  is  nearly  midway  between  the  anterior  rim  of  the  orbit  and  the  margin  of  the 
upper  jaw.  The  eye  is  large  and  circular  ;  its  diameter  enters  a  little  short  of  five  times  in  the 
length  of  the  side  of  the  head.  The  external  edge  of  the  opercular  hones  is  entire  and  smooth  ; 
their  surface  is  covered  by  large  scales.  The  whole  surface  of  the  cheeks  is  similarly  scaly,  the 
scales  being  but  a  little  smaller  than  on  the  opercular  apparatus.  The  branchial  apertures  are 
continuous  under  the  throat ;  the  branchiostegals  number  six  on  the  right  side  and  five  on  the 
left. 

The  dorsal  fin  is  composed  of  ten  spiny  rays  and  ten  soft  and  articulated  ones,  although  the 
spinous  portion  occupies  the  two-thirds  of  the  base  of  the  fin.  The  spines  increase  slightly  in 
height  towards  the  fourth,  fifth,  and  sixth  ;  hence,  posteriorly,  they  are  nearly  equal.  The 
soft  rays  are  a  good  deal  higher  than  the  spines  ;  and  so  are  the  soft  rays  of  the  anal,  nine  in 
number,  preceded  by  three  stoutish  spines  only.  The  caudal  fin  constitutes  the  sixth  of  the 
entire  length  ;  it  is  sub-emarginated  posteriorly,  and  composed  of  seventeen  rays  and  a  few  rudi¬ 
ments.  The  insertion  of  the  ventrals  takes  place  opposite  the  base  of  the  pectorals,  and  some¬ 
what  in  advance  the  origin  of  the  dorsal  fin.  When  brought  backwards,  their  extremities  do 
not  extend  as  far  as  the  vent,  which  is  placed  near  the  anterior  margin  of  the  anal.  Five  soft 
and  articulated  rays,  with  one  spine,  are  the  usual  number  in  these  fins.  The  pectorals  are 
longer  than  the  ventrals,  for,  their  posterior  extremities  reach  almost  to  a  vertical  line  intersect¬ 
ing  the  vent. 

Br.  VI :  V.  D  X,  10  ;  A  III,  9  ;  C  4,  1,  8,  7,  1,  3  ;  V  I,  5  ;  P  15. 

The  scales,  inconspicuously  pectinated,  are  quite  large,  deeper  than  long,  subciliated  pos¬ 
teriorly,  and  provided  with  diverging  furrows  upon  their  anterior  section  only.  Twenty-two 
series  may  be  observed  upon  the  line  of  greatest  depth,  fifteen  below  the  lateral  line,  and  six 
above.  The  lateral  line  itself  is  arched  and  concurrent  with  the  dorsal  line,  and  nearer  to  it 
posteriorly  than  anteriorly.  The  scales  upon  the  nape  or  fronto-occipital  region,  are  but  a  little 
smaller  than  on  the  dorsal  region  properly  so  called.  Under  the  thorax  they  are  likewise  well 
developed,  though  smaller  than  elsewhere.  The  soft  portions  of  both  the  dorsal  and  anal  fins 
are  provided  with  irregularly  attenuated  scales  upon  their  base,  in  the  same  manner  as  the 
caudal. 

The  ground  color  is  reddish  brown,  darker  above  than  beneath.  The  head  is  irregularly 
spotted  with  darker  brown.  The  centre  of  each  scale  being  provided  with  a  blackish  spot,  the 
general  appearance  of  the  fish  is  quite  dark.  The  fins  themselves  are  dark  and  obsoletely 
spotted.  4-  large  black  patch  is  to  be  seen  at  the  upper  and  posterior  angle  of  the  operculum. 

References  to  figures . — Plate  III  represents  Calliurus  melanops  size  of  life,  adult  and  young. 
Fig.  1,  the  adult  from  Leon  river.  Fig.  5,  the  young,  from  Bio  Medina.  Figs.  3  and  6,  scales 
from  the  dorsal  region.  Figs.  2  and  7,  scales  from  the  lateral  line.  Figs.  4  and  8,  scales  from 
the  abdominal  region. 
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2.  CALLIURUS  DIAPHANUS,  Grd. 

Plate  IV,  Figs.  1 — 4. 

Spec.  Char. — Mouth  large  ;  gape  oblique  upwards.  Posterior  extremity  of  maxillary  extending  to  a  vertical  line  drawn  in 
advance  of  the  pupil.  Eye  large.  Insertion  of  ventrals  situated  posteriorly  to  the  base  of  pectorals,  and  the  origin  of  the 
dorsal  ;  their  tips  overlapping  the  vent.  Scales  large.  Greyish  olive  above  ;  yellowish  or  whitish  beneathi  Soft  portion  of 
dorsal  and  anal  fins  provided  with  a  black  spot. 

Syn * — Calliurus  diapkanus,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  November  1857. 

The  general  form  of  this  species  is  more  slender  than  0.  melanops,  although  the  two  species 
resemble  each  other  in  the  size  of  the  mouth,  eyes,  and  scales.  The  greatest  depth  is  equal  to 
the  length  of  the  head.  The  head  enters  about  three  times  and  a  half  in  the  total  length. 
The  mouth  is  not  so  deeply  cleft  as  in  the  preceding  species,  hut  the  lower  jaw  is  quite 
as  prominent  and  protruding  beyond  the  upper.  The  posterior  extremity  of  the  maxillary 
extending  only  to  a  vertical  line  drawn  immediately  in  advance  of  the  pupil.  The  palatine 
teeth  constitute  a  very  narrow  band.  The  tongue  is  rather  thin  and  perfectly  smooth  or 
toothless.  The  diameter  of  the  eye  enters  about  four  times  and  a  half  in  the  total  length.  We 
observe  three  nasal  apertures  on  each  side,  disposed  upon  a  triangle  on  the  left  side  and  upon  a 
curve  on  the  right.  The  external  edge  of  the  opercular  hones  is  smooth.  The  branchios- 
tegals  are  six  on  each  side. 

The  soft  portion  of  the  dorsal  fin  is  more  developed  than  in  C.  melanops.  Slender  and 
exiguous  scales  may  he  observed  upon  its  base,  as  also  upon  the  base  of  the  caudal  and  soft 
portion  of  the  anal  fin.  The  insertion  of  the  ventrals  is  situated  posteriorly  to  the  base  of  the 
pectorals,  and  a  little  posterior  also  to  the  origin  of  the  dorsal  fin.  The  outermost  soft  ray 
terminates  into  a  filiform  appendage  which  protrudes  beyond  the  vent ;  the  vent  itself  being 
placed  at  a  short  distance  from  the  origin  of  the  anal  fin.  The  pectorals  are  of  moderate 
development,  and  do  not  extend  as  far  hack  as  the  ventrals.  The  formula  of  the  rays  is  as 
follows : 

Br.  VI :  VI ;  D  X,  11 ;  A  III,  10  ;  C  4,  1,  8,  1,  1,  3  ;  V  I,  5  ;  P  13. 

The  scales  are  large  and  very  inconspicuously  pectinated,  the  serratures  being  quite  deciduous, 
thus  explaining  their  absence  on  the  figures  of  Plate  IV.  The  diverging  furrows  are  quite 
numerous,  and  extend  upon  the  anterior  section  of  the  scale  only.  The  scales  themselves  are 
deeper  than  long,  sub-truncated  anteriorly,  and  rounded  upon  the  remaining  three  edges. 

The  ground  color  is  greyish  olive  above  ;  yellowish  or  whitish  beneath.  The  soft  portion  of 
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the  dorsal  and  anal  fins  exhibit  a  black  spot  or  patch  at  the  base  of  their  posterior  margin. 
Black  dots  are  scattered  all  over  the  body,  but  may  not  occur  in  all  the  specimens.  The 
pectoral  fins  are  of  a  light  olive  ;  the  ventrals,  olivaceous  upon  their  base,  are  greyish  towards 
their  extremities.  The  other  fins  are  greyish  olive. 

References  to  the  figures . — Plate  IY,  fig.  1,  represents  Calliurus  diaphanus,  size  of  life. 
Fig.  2,  a  scale  from  the  dorsal  region.  Fig.  3,  a  scale  from  the  lateral  line.  Fig.  4,  a  scale 
from  the  abdominal  region. 
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3.  CALLIURUS  FORMOSUS,  Grd.  , 

Plate  V,  Figs.  1—4. 


SrEC.  Char  — Mouth  large,  gape  oblique  upwards.  Posterior  extremity  of  maxillary  extending  to  a  vertical  line  passing 
beyond  the  middle  of  the  pupil.  Eye  moderate.  Insertion  of  ventrals  situated  under  the  base  of  pectorals  and  a  little 
posteriorly  to  the  anterior  margin  of  the  dorsal,  their  tips  reaching  the  vent.  Scales  moderate.  Reddish  brown  above, 
spotted  with  black  ;  greyish  beneath.  Soft  portion  of  dorsal  and  anal  fins  provided  with  a  black  patch. 

Syn. — Calliurus  formosus,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  November  1857. 

This  species,  we  venture  to  say,  will  prove  very  closely  allied  to,  if  not  identical  with, 
C.  punctulatus  of  Rafinesque.  But  not  being  able  to  establish  the  fact  with  any  degree  of 
certainty,  we  send  it  forth  under  the  above  appellation. 

The  general  form  of  the  body  is  intermediate  between  that  of  C.  melanops  and  G.  diaphanus. 
Proportionally  as  deep  anteriorly  as  C.  melanops ,  it  tapers  much  more  rapidly  backwards.  The 
cleft  of  the  mouth  and  the  extension  of  the  maxillary  bone  resemble  C.  diaphanus  most.  The 
eye  is  smaller  than  in  either,  of  the  preceding  species. 

The  greatest  depth  of  the  body,  measured  upon  the  thoracic  region,  is  a  little  more  than  the 
third  of  the  entire  length,  and  a  little  greater  also  than  the  length  of  the  head.  The  nape  is 
quite  convex,  and  the  upper  surface  of  the  head  very  declivous.  The  head  itself  constitutes  a 
little  less  than  the  third  of  the  length.  The  upper  jaw,  though  longer  than  the  upper,  is  less 
protruding  than  in  O.  melanops  and  C.  diaphanus.  The  gape  of  the  mouth  is  less  oblique 
upwards,  and  the  posterior  extremity  of  the  maxillary  extends  to  a  vertical  line  which  would 
pass  posteriorly  to  the  middle  of  the  pupil.  The  tongue  is  broad,  fleshy,  and  toothless.  The 
eye  is  of  moderate  size,  sub-circular  in  shape  ;  its  diameter  entering  five  times  in  the  length  of 
the  side  of  the  head. 

The  spinous  portion  of  the  dorsal  fin  is  lower,  or  else  less  arched  in  its  upper  outline,  than 
in  the  two  preceding  species,  whilst  the  soft  portion  of  the  same  fin  is  even  more  developed  than 
in  G.  diaphanus  ;  the  posterior  extremities  of  the  longest  rays  being  even  with  those  of  the 
anal,  and  reaching  a  vertical  line  which  would  intersect  the  insertion  of  the  caudal.  The 
caudal  itself  is  but  slightly  emavginated  posteriorly,  and  enters  about  five  times  and  a  half  in 
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the  total  length.  The  insertion  of  the  ventrals  takes  place  opposite  the  inferior  margin  of  the 
base  of  the  pectorals,  and  a  little  posteriorly  to  the  origin  of  the  dorsal ;  their  tips  overlap  the 
vent,  which  is  situated  near  the  origin  of  the  anal  fin.  The  pectorals  are  subovate,  of 
moderate  development,  and  extending  as  far  back  as  the  ventrals. 

Br.  VI:  VI;  D  X,  11  ;  A  III,  9;  C  3,  1,  8,  7,  1,  ,4 ;  V  I,  5  ;  P  13. 

The  external  spiny  ray  of  the  ventral  fins  is  rather  slender  and  acute,  closely  approximating 
the  first  soft  ray,  and  apparently  confounded  with  it,  upon  a  superficial  examination. 

The  scales  are  moderate  in  their  development,  a  little  deeper  than  long,  with  radiating 
furrows  upon  their  anterior  section,  and  so  very  deciduously  pectinated  that  the  serratures  fall 
off  in  the  handling  of  the  specimens.  They  are  considerably  smaller  upon  the  nape  and  dorsal 
region  generally  than  towards  the  flanks,  and  a  good  deal  smaller  also  upon  the  cheeks  than 
upon  the  opercular  apparatus.  Under  the  throat  their  size  is  likewise  reduced.  The  caudal 
and  the  soft  rays  of  both  the  dorsal  and  anal  fins  are  provided  upon  their  base  with  exiguous 
and  irregularly  shaped  scales. 

The  upper  region  of  the  head  and  body  is  reddish  brown  ;  the  dorsal  region,  the  middle  of 
the  flanks,  and  the  side  of  the  head  being  spotted  with  black.  Beneath,  the  color  is  uniformly 
greyish.  The  dorsal  and  anal  fins  exhibit  a  large  black  patch  at  the  base  of  their  posterior 
margin.  The  fins  otherwise  are  greyish  olive,  the  external  margin  of  the  dorsal,  caudal,  and 
anal  being  yellowish  white,  whilst  the  ventrals  and  pectorals  are  unicolor — the  former  yellowish, 
the  latter  greyish.  The  black  patch  at  the  posterior  portion  of  the  opercle  is  surrounded  by  a 
yellowish  or  whitish  ring. 

References  to  the  figures. — Plate  V,  fig.  1,  represents  Calliurus  formosus,  size  of  life.  Fig.  2  is 
a  scale  from  the  dorsal  region.  Fig.  3,  a  scale  from  the  lateral  line.  Fig.  4,  a  scale  from  the 
abdominal  region. 
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4.  CALLIURUS  LONG-ULUS,  Grd.  <^c^p\Lus 

Plate  V,  Figs.  5—8,  and  Plate  VI,  Figs.  5—8. 

Spec.  Char.—  Mouth  moderate,  gape  oblique  upwards.  Posterior  extremity  of  maxillary  extending  to  a  vertical  line 
intersecting  the  pupil.  Eyes  moderate.  Insertion  of  ventrals  situated  opposite  the  inferior  edge  of  the  base  of  the 
pectorals  and  posteriorly  to  the  origin  of  the  dorsal,  their  tips  extending  to  the  vent.  Scales  moderate.  Reddish  brown 
above  ;  greyish  beneath.  Soft  portion  of  dorsal  and  anal  fins  provided  with  a  black  patch. 

Syn.— Pomoiis  longulus,  B.  &  G.  Proc.  Acad.  Nat.  Sci.  Philad.  VI,  1853,  391  ;  and,  in  Marcy’s  Expl.  Red  River,  La., 
1853,  245,  pi.  xii. 

Bryttus  longulus,  B.  &  G.,  Proc  Acad.  Nat.  Sci.  Philad.  VII,  1854,  25. 

Successively  placed  by  us  in  the  genera  Pomotis  and  Bryttus ,  this  species  is  now  referred  to 
Cattiurus,  the  genus  to  which  it  properly  belongs. 

It  is  not  without  a  certain  general  resemblance  with  C.  formosus,  and  the  inquiries  respecting 
C.  punctulatus  are  applicable  to  it  as  well  as  to  C.  formosus.  One  point  in  regard  to  C.  punctu- 
latus  strikes  us  as  desirable  to  be  known  in  order  to  settle  this  question  :  the  black  patch  upon 
the  posterior  portion  of  the  dorsal  and  anal  fins,  and  about  which  Rafinesque  is  silent.  Is  the 
inference  to  be  drawn  that,  since  Rafinesque  omits  to  inform  us  on  that  point,  the  black  patches 
alluded  to  do  not  exist  ? 

The  traits  by  which  this  species  is  to  be  distinguished  from  C.  formosus  consist  chiefly  in  the 
structure  of  the  mouth,  which  is  not  so  deeply  cleft  as  in  the  latter  ;  hence  the  posterior 
extremity  of  the  maxillary  does  not  extend  so  far  back  with  reference  to  the  orbit. 

The  general  aspect  of  the  fish,  when  seen  in  profile,  is  sub-elliptical,  and  occasionally  quite 
regularly  so.  The  greatest  depth  is  equal  to  the  third  of  the  total  length,  in  which  the  head 
enters  about  three  times  and  a  half.  The  jaws  are  sub-equal,  the  lower  one  projecting  but  slightly 
beyond  the  upper.  The  posterior  extremity  of  the  maxillary  reaching  a  vertical  line  drawn 
through  the  middle  of  the  pupil.  The  tongue  is  smooth.  The  eye  is  rather  moderate  in  size 
and  sub-circular  in  shape ;  its  horizontal  diameter  entering  about  four  times  and  a  half  in  the 
length  of  the  side  of  the  head. 

Br.  VI:  VI;  D  X,  12;  A  III,  9;  C  4,  1,  8,  7,  1,3;  VI  5;  P  14. 

The  scales  are  deeper  than  long,  seemingly  identical  with  those  of  C.  formosus,  except  that 
the  pectinations  are  more  strongly  marked. 

The  color  is  reddish  brown  above  and  greyish  beneath.  Sometimes  the  flanks  appear  as  if 
streaked  with  light  bands  corresponding  to  the  rows  of  scales,  and  owing  to  the  periphery  of 
the  scale  being  darker  than  its  middle.  The  sides  of  the  head  are  variegated  with  sinuous  light 
lines.  The  dorsal  and  anal  are  provided  with  a  black  patch  upon  the  posterior  portion  of  their 
base. 

References  to  the  figures. — Plate  V,  fig.  5,  represents  Cattiurus  longulus,  size  of  life,  from  the 
Rio  Cibolo.  Fig.  6  is  a  scale  from  the  dorsal  region.  Fig.  7  is  a  scale  from  the  lateral  line. 
Fig.  8,  a  scale  from  the  abdominal  region. 

Plate  VI,  fig.  5,  represents  the  same  species,  size  of  life,  from  the  Rio  Seco.  Figs.  6,  7,  and 
8,  are  enlarged  scales  from  the  dorsal  region,  the  lateral  line,  and  the  abdominal  region. 

The  species  is  more  correctly  illustrated  on  plate  V  than  on  plate  VI. 
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5.  CALLIURUS  MICROPS,  Grd. 

Plate  IV,  Figs.  5 — 8. 

Spec.  Chae. — Mouth  moderate ;  gape  oblique  upwards.  Posterior  extremity  of  maxillary  extending  to  a  vertical  line  drawn 
midway^between  the  anterior  rim  of  the  orbit  and  the  pupil.  Eye  small.  Insertion  of  ventrals  situated  posteriorly  to  the 
base  of  pectorals  and  the  origin  of  the  dorsal ;  their  tips  not  reaching  the  vent.  Scales  moderate.  Reddish  brown  above, 
with  centre  of  scales  lighter ;  greyish  beneath.  Soft  portion  of  dofsal  provided  with  a  black  patch. 

Stn. — Calliurus  microps,  Gkd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  November,  1857. 

This  species  is  very  characteristic,  owing  to  the  comparatively  small  size  of  its  eyes  and  the 
reduced  cleft  of  its  mouth,  to  which  might  he  added  the  disproportional  size  between  the  scales 
on  the  cheeks  and  those  on  the  opercular  apparatus.  The  posterior  extremities  of  both  the  dorsal 
and  anal  fins  do  not  extend  as  far  hack  as  the  insertion  of  the  caudal. 

The  head  constitutes  a  little  less  than  the  third  of  the  total  length,  which  is  exactly  three 
times  the  greatest  depth.  The  outline  of  the  body  is  rather  regularly  elliptical.  The  edge  of 
the  preopercle  is  minutely  serrated. 

The  scales  are  higher  than  long  ;  the  pectinations  of  their  posterior  margin  being  altogether 
obliterated. 

Br.  VI:  VI;  D  X,  11;  A  III,  9;  C  3,  1,  8,  7,  1,  2 ;  V I,  5 ;  P  13. 

The  extremities  of  the  pectorals  are  nearly  even  with  the  tips  of  the  ventrals,  which  do  not 
reach  the  vent,  situated  a  little  way  in  advance  of  the  anterior  margin  of  the  anal  fin. 

The  dorsal  region  is  dark  reddish  brown,  as  well  as  the  upper  surface  of  the  head.  The  sides 
of  the  head  and  flanks  are  of  a  lighter  hue  ;  and  since  the  middle  of  the  scales  on  the  latter 
region  are  marked  with  a  very  light  spot,  the  sides  of  the  body  appear  as  if  provided  with 
longitudinal  white  stripes.  The  inferior  region  is  greyish  or  whitish.  The  fins  are  unicolor, 
of  a  greyish  olive ;  the  posterior  portion  of  the  dorsal  fin  alone  exhibiting  a  dark  or  jet  black 
spot. 

References  to  the  figures. — Plate  IV,  fig.  5,  represents  Calliurus  microps ,  size  of  life.  Fig.  6, 
is  a  scale  from  the  dorsal  region.  Fig.  7,  a  scale  from  the  lateral  line  ;  and,  Fig.  8,  a  scale 
from  the  abdominal  region. 
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6.  CALLIURUS  MURINUS,  Grd. 
Plate  YII,  Figs.  1 — 4. 


U&pm*  c 
B&yftrtl 


Ij'jZ  — 


Spec.  Char. — Mouth  moderate ;  gape  oblique  upwards.  Posterior  extremity  of  maxillary  extending  to  a  vertical  line 
drawn  inwardly  to  the  anterior  rim  of  the  orbit.  Eye  moderate.  Insertion  of  ventrals  situated  posteriorly  to  the  base  of 
pectorals  and  opposite  the  origin  of  the  dorsal;  their  tips  reaching  the  vent.  Scales  large.  Dark  blackish  brown.  Soft 
portion  of  dorsal  fin  provided  with  a  black  patch. 

Syn. — Calliurus  murinus,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  November,  1857. 


This  species  is  closely  allied  to  G.  microps,  from  which  it  differs  chiefly  by  its  larger  eye,  a 
more  elevated  spinous  dorsal,  the  insertion  of  the  ventrals  opposite  the  origin  of  the  dorsal 
fin,  instead  of  being  placed  posteriorly  to  it,  the  tips  of  the  ventrals  reaching  the  vent,  and 
larger  scales  also.  Besides,  the  latter  are  possessed  with  rather  conspicuous  pectinations.  The 
edge  of  the  preopercle  is  finely  serrated,  and  the  scales  on  the  cheeks  are  but  a  little  smaller 
than  those  on  the  opercular  apparatus. 

Br.  VI  :  VI;  D  X,  12;  A  III,  10;  C  4,  1,  8,  7,  1,  3;  V  I,  5;  P  14. 

The  color  is  blackish  brown  above,  lighter  beneath ;  sometimes  obsoletely  banded  transver- 
sally  ;  the  sides  of  the  head  exhibiting  sometimes  sinuating  bluish  lines.  The  fins  are  of  a 
dark  greyish  hue,  unicolor  except  the  dorsal,  which  is  provided  with  a  black  blotch  upon  the 
posterior  portion  of  its  base. 

References  to  the  figures. — Plate  VII,  fig.  1,  represents  Calliurus  murinus,  size  of  life.  Fg.  2, 
is  a  scale  from  the  dorsal  region.  Fig.  3,  a  scale  from  the  lateral  line.  Fig.  4,  a  scale  from 
the  abdominal  region. 
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BRYTTUS,  Cu  v.  &  Yal. 

Gen.  Char. — Body  sub-elliptical,  compressed.  Head  moderate  ;  mouth  small ;  jaws  equal.  Velvet-like  teeth  on  the  jaws, 
front  of  vomer,  and  palatine  bones.  Tongue  smooth.  Cheeks  and  opercular  apparatus  scaly.  Edge  of  preopercle  smooth 
and  entire.  Branchial  apertures  continuous  under  the  throat.  Spinous  portion  of  dorsal  fin  longer  than  the  soft,  and  nearly 
as  high,  with  scarcely  any  depression  between  the  two.  Three  anal  spines.  Insertion  of  ventral  fins,  situated  posteriorly  to 
the  base  of  the  pectorals.  Caudal  fin  posteriorly  emarginated.  Scales  well  developed.' 

Syn. — Bryttus,  Ctrv.  &  Val.  Hist.  nat.  des  Poiss.  VII,  1831,  461. — Stoker,  Synops.  1846,  43. 

“It  is  impossible,”  says  Cuvier,  “to  find  a  greater  resemblance  than  that  observed  between 
these  fishes  {Bryttus)  and  the  Pomotis.  The  small  narrow  band  of  velvet-like  teeth  which 
exists  along  the  external  edge  of  each  palatine  hone  is  the  only  character  by  which  they  may 
be  distinguished.” 

Now  the  same  thing  is  almost  true  with  reference  to  Calliurus,  and  at  first  we  were  at  a  loss 
to  draw  a  limit  between  the  latter  and  Bryttus.  Upon  comparing,  however,  the  various  species 
which  have  come  under  our  notice,  we  have  traced  a  few  characters  which  may  be  regarded  as 
generical  features  in  Bryttus.  Thus,  the  general  shape  of  the  body  resembles  Pom,otis  most,  being 
rather  sub-elliptical  and  deep,  than  elongated.  The  mouth  is  smaller  than  in  Calliurus ,  and  the 
jaws  equal,  as  in  Pomotis ,  likewise.  The  spinous  portion  of  the  dorsal  fin  is  more  elevated  than 
in  Calliurus ,  and  again  resembling  that  of  Pomotis.  So  we  may  truly  say  that  the  species  of 
Bryttus  are  Pomotis  provided  with  a  narrow  band  of  palatine  teeth. 

The*geographic  range  of  this  genus  is  more  restricted  yet  than  that  of  Pomotis ,  its  species,  so 
far,  having  only  been  found  in  the  south  and  southwestern,  portions  of  the  area  inhabited  by 
the  Pomotis. 

1.  BRYTTUS  ALBULUS,  G-rd.  -  '  ; 

Plate  YI,  Figs.  1 — 4. 

Spec.  Char. — Body  sub-elliptical,  rather  contracted  and  deep.  Nape  convex,  and  snout  sub-conical.  Posterior  extremity 
of  maxillary  extending  to  the  anterior  rim  of  the  orbit.  Insertion  of  ventrals  situated  posteriorly  to  the  base  of  the 
pectorals  and  the  anterior  margin  of  the  dorsal ;  their  tips  overlapping  the  vent.  Scales  rather  large.  Pale  reddish 
brown,  lighter  beneath  than  above.  Fins  greyish  olive  ;  dorsal  with  a  black  patch. 

Syn  .—Bryttus  albulus,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  November,  1857. 

The  body  is  very  much  compressed  ;  the  head  entering  three  times  and  a  half  in  the  total 
length,  whilst  the  greatest  depth  enters  in  the  same  length  twice  and  a  half  time.  The  eye  is 
well  developed,  sub-circular,  its  diameter  being  contained  about  four  times  in  the  length  of  the 
ifide  of  the  head.  The  posterior  extremity  of  the  maxillary  reaches  a  vertical  line  intersecting 
the  anterior  rim  of  the  orbit.  The  tips  of  the  posterior  rays  of  the  anal  project  a  little  beyond 
those  of  the  dorsal ;  the  posterior  extremity  of  the  caudal  being  but  slightly  emarginated. 
The  second  and  third  anal  spines  are  stout  and  deep  ;  the  first  is  short  and  slender.  The  tips 
of  the  ventrals  do  not  extend  to  the  anterior  margin  of  the  anal,  though  overlapping  the  vent, 
which  is  situated  somewhat  in  advance  of  the  latter.  The  posterior  extremity  of  the  pectoral 
fins  does  not  extend  as  far  back  as  that  of  the  ventrals. 

Br.  Y:  Y ;  DX,  11;  A  III,  10  ;  0  4,  1,  8,  7,  1,  3  ;  V  I,  5  ;  P  13. 

The  scales  are  well  developed,  and  deeper  than  long  ;  twenty-three  rows  of  them  may  be 
counted  upon  the  line  of  greatest  depth  ;  sixteen  below,  and  six  above  the  lateral  line.  On  the 
cheeks  the  scales  are  smaller  than  on  the  opercle.  Rudimentary  scales  may  be  observed  upon 
the  caudal  fin  and  soft  portion  of  the  dorsal  and  anal. 
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The  color  is  pale  reddish  brown  above,  lighter  beneath.  The  fins  are  greyish  olive,  the 
dorsal  being  provided  with  a  black  patch  upon  its  posterior  basal  margin.  The  opercular 
patch  is  large,  margined  posteriorly  with  a  white  membranous  flap. 

References  to  the  figures. — Plate  VI,  fig.  1,  represents  Bryttus  albulus,  size  of  life.  Fig.  2,  a 
scale  from  the  dorsal  region.  Fig.  3,  a  scale  from  the  lateral  line.  Fig.  4,  a  scale  from  the 
abdominal  region. 


Catalogue  number. 

Corresponding  No. 
of 

No.  of  specimens. 

Sex  and  age. 

# 

Locality. 

When  collected. 

Whence  obtained. 

Original  number. 

Nature  of  spe¬ 
cimens. 

Collected  by — 

421 

4 

Ad’t. 

Rio  Blanco,  Texas _ 

1853 

Lieut.  A.  W.  Whipple. 

20 

Alcoholic _ 

Dr.  Kennerly. 

2.  BRYTTUS  SIGNIFER,  Grd. 

Plate  YII,  Figs.  5 — 8. 

Spec.  Char. — Body  contracted  and  deep.  Nape  convex,  and  snout  sub-conical.  Posterior  extremity  of  maxillary  ex¬ 
tending  to  a  vertical  line  drawn  in  advance  of  the  pupil.  Insertion  of  ventrals  situated  posteriorly  to  the  base  of  pectorals 
and  the  origin  of  dorsal,  their  tips  overlapping  the  vent.  Scales  moderate.  Reddish  brown,  lighter  beneath  than  above, 
dorsal  and  anal  fins  provided  with  a  black  patch. 

Stn. — Bryttus  signifer,  Grd.  in  Proc.  Acad.  Nat  Sc.  Philad.  November,  1857. 

This  species  may  easily  he  distinguished  from  the  preceding  one  by  its  mouth  being  more 
deeply  cleft,  and  its  caudal  fin  more  emarginated.  The  outline  of  the  spinous  portion  of  the 
dorsal  fin  is  more  arched  and  the  scales  somewhat  smaller,  though,  as  usual,  deeper  than  long. 
The  scales  on  the  cheeks  are  smaller  than  on  the  opercle,  although  the  average  difference  in 
size  between  the  two  is  not  so  great  as  in  B.  albulus.  The  posterior  extremities  of  the  dorsal 
and  anal  fins  are  nearly  even,  hut  do  not  extend  to  the  insertion  of  the  caudal. 

Br.  Y:  Y;  DX,  11;  A  III,  10;  C  3,  1,  8,  7,  1,  2  ;  VI,  5;  P  15. 

Color  reddish  brown,  lighter  beneath.  The  fins  being  greyish,  the  dorsal,  and  occasionally 
the  anal,  are  provided  with  a  black  patch  upon  their  basal  posterior  margin.  The  opercular 
black  patch  is  margined  with  a  white  membranous  flap. 

References  to  the  figures. — Plate  VII,  fig.  5,  represents  Bryttus  signifer ,  size  of  life.  Fig.  6  is  a 
dorsal  scale.  Fig.  7,  a  scale  from  the  lateral  line.  Fig.  8,  a  scale  from  the  abdominal  region. 
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3.  BRYTTUS  HUMILIS,  G  r  d . 

Plate  VII,  Figs.  9 — 24. 

Spec.  Char. — Body  sub-elliptical.  Nape  convex,  and  snout  sub-conical.  Posterior  extremity  of  maxillary  extending 
beyond  the  anterior  rim  of  the  orbit.  Insertion  of  the  ventrals  situated  posteriorly  to  the  base  of  pectorals,  and  a  little  in 
advance  of  the  origin  of  the  dorsal,  their  tips  overlapping  the  vent.  Scales  large.  Reddish  brown  or  dusky,  maculated. 
Fins  unicolor  ;  dorsal  sometimes  blotched. 

Syn. — Bryttus  humilis,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  November,  1857. 

This  species  has  a  greater  affinity  with  B.  albulus  than  with  B.  signifer.  The  spinous  portion 
of  the  dorsal  resembles  more,  it  is  true,  that  of  B.  signifer ,  hut  the  structure  of  the  head  and  the 
size  of  the  scales  remind  us  of  the  same  traits  in  B.  albulus. 

The  snout  being  suh-conical  and  rather  pointed,  the  mouth  has  room  for  a  wider  gape  than  in 
the  case  of  a  truncated  or  rounded  head.  The  maxillqry  teeth  are  quite  apparent,  though 
exiguous.  The  posterior  extremity  of  the  maxillary  hone  extends  to  a  vertical  line  drawn 
inwardly  of  the  anterior  rim  of  the  orbit.  The  eye  is  sub-circular  and  proportionally  larger 
than-  in  B.  signifer  ;  its  diameter  enters  four  times  in  the  length  of  the  side  of  the  head.  The 
latter  constitutes  the  third  of  the  total  length,  the  caudal  fin  excluded.  The  preopercle  and 
suborbital  hones  exhibit  a  very  cavernous  structure,  a  feature  rather  uncommon  in  the  Ichthyic 
group  now  under  consideration.  The  opercular  flap  has  a  tendency  towards  assuming  a 
greater  development  than  in  either  of  the  species  of  Bryttus  we  are,  so  far,  acquainted  with. 

The  dorsal  fin  is  higher  upon  its  spinous  portion  than  in  B.  signifer.  The  ventrals  are  of  but 
moderate  development,  although  their  extremities  overlap  the  vent,  without,  however,  reaching 
the  anal  fin.  On  the  other  hand,  the  pectorals  are  slender  and  elongated,  extending  posteriorly 
beyond  a  vertical  line  intersecting  the  origin  of  the  anal  fin.  The  ventrals  themselves  are  in¬ 
serted  a  little  in  advance  of  the  origin  of  the  dorsal. 

Br.  V:  V;  D  X  or  XI,  10;  A  III,  9;  C  3,  1,  8,  7,  1,  2  ;  V  I,  5  ;  P  12. 

The  enlarged  figures  of  the  scales  speak  for  themselves  ;  wherever  the  pectinations  of  their 
posterior  margin  are  missing,  it  is  owing  to  their  exiguity  or  else  their  deciduous  character. 
Their  anterior  margin  is  rather  abruptly  truncated. 

The  color  is  reddish  brown  or  dusky,  mostentimes  maculated,  or  rather  spotted  with  black, 
especially  upon  the  posterior  half  of  the  body  (fig.  13).  The  fins  are  unicolor.  Fig.  21  ought 
to  exhibit  a  dorsal  spot,  which  may  he  seen  upon  the  specimen. 

References  to  the  figures. — Plate  VII,  fig.  9,  represents  size  of  life,  Bryttus  humilis,  caught 
near  Rock  Mary.  Fig.  10,  a  dorsal  scale.  Fig.  11,  a  scale  from  the  lateral  line.  Fig.  12, 
a  scale  from  the  abdominal  region. 

Fig.  13  represents  a  specimen,  size  of  life,  from  Sugar  Loaf  creek,  Arkansas.  Fig.  14  is  a 
dorsal  scale  of  the  same.  Fig.  15,  a  scale  from  the  lateral  line.  Fig.  16,  a  scale  from  the 
abdominal  region. 

Figs.  17  and  21,  immature  specimens,  size  of  life,  from  Sugar  Loaf  creek  also.  Figs.  18 
and  22,  scales  from  the  dorsal  region.  Figs.  19  and  23,  scales  from  the  lateral  line.  Figs. 
20  and  24,  scales  from  the  abdominal  region. 
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Collected  by — 

423 
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Near  Rock  Mary _ 

1853 

Lieutenant  A.  W.  Whipple 

17 

Alcoholic _ 

H.  B.  Mollhausen 

424 

1 

Old  Fort  Arbuckle . 

1853 

xvni 

_ 1  _  _do 

do 

425 
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Sugar  Loaf  creek,  Arkansas 

1853 

do 

426 

1 

1853 

427 

2 

. do . 

1853 

428 

2 

. do _ 

1853 

_  do_ 

do 

do 

429 

1 

Cotton -wood  creek,  Utah  . 

1853 

Lieutenant  Beckwith _ 

Lieutenant  Beckwith 

430 

1 

Brazos  river,  Texas _ 

1854 

Dr.  G-.  0.  Shirmard _ 

_  _  d  o _ _ 

1  Dr.  Shnma.rd 

POMOTIS,  Rafin. 

-  Gen.  Char. — Body  either  sub-circular  or  sub-elliptical ;  very  much  ^compressed.  Head  small  or  moderate.  Mouth  pro¬ 
portionate  to  the  size  of  the  head  ;  jaws  generally  equal,  lower  one  sometimes  longest.  Velvet  or  card-like  teeth  upon  the 
jaws  and  front  of  the  vomer  only.  Tongue  smooth.  Cheeks  and  opercular  apparatus  scaly.  Edge  of  preopercle  generally 
denticulated  or  finely  serrated.  An  opercular  flap  more  or  less  developed,  and  spotted.  Branchial  apertures  continuous 
under  the  throat.  Spinous  portion  of  dorsal  fin  longer,  and  less  elevated  than  the  soft  portion.  Three  anal  spines. 
Insertion  of  ventrals  situated  posteriorly  to  the  base  of  the  pectorals.  Posterior  margin  of  caudal  fin  emarginated  or  sub- 
crescentic.  Scales  well  developed  and  pectinated. 

Syn. — Pomotis,  Raein.  Ichth.  Ohiens.  1820,  28. — Cuv.  &  Val.  Hist.  nat.  Poiss.  HI,  1829,  90  ;  &,  VII,  1831, 
454. — Storer,  Synops.  1846,40. 

The  above  diagnosis  we  have  drawn  up  for  mere  temporary  purposes,  to  enable  our  readers  to 
understand  more  fully  the  species  which  we  enumerate  under  this  heading.  As  it  is,  it  embraces 
all  the  species  of  the  genus  Icthelis,  which,  if  not  subdivided,  will  have  to  supersede  the  appel¬ 
lation  of  Pomotis.  The  species  referred  by  Rafinesque  to  his  sub-genus  Telipomis  must 
previously  be  investigated  before  any  further  alteration  can  be  safely  made  in  the  generical 
nomenclature  of  these  fishes. 

The  sunfishes,  as  they  are  generally  called,  are  peculiar  to  North  America,  and  quite 
numerous  in  all  the  rivers  flowing  towards  the  Atlantic  coast  and  the  G-ulf  of  Mexico,  occurring 
likewise  in  the  ponds  and  lakes  of  the  same  geographic  range.  On  the  other  hand,  they  are 
entirely  wanting  in  the  western  waters  of  our  continent. 

1.  PO.MOTIS  LUNA,  Grd. 

Noilheru  Suirfisli,  or  Moon  Saulisli. 

Plate  VIII,  Figs.  1—4. 

Spec.  Char. — Body  suborbicular  in  profile.  Head  moderate ;  snout  subconical.  Mouth  small ;  posterior  extremity  of  maxiliary 
extending  to  a  vertical  line  drawn  in  advance  of  the  anterior  rim  of  the  orbit.  Eye  moderate.  Sub’orbital  and  supra¬ 
scapular  bones  not  crenated.  Edge  of  preopercle  very  slightly  crenated.  Opercular  flap  small.  Spinous  portion  of  dorsal 
fin  of  moderate  height,  and  lower  than  the  soft ;  its  origin  being  situated  opposite  the  base  of  the  pectorals,  and  conse¬ 
quently  in  advance  of  the  origiu  of  the  ventrals.  Caudal  fin  posteriorly  emarginated.  Tips  of  ventrals  ovcrlaping  the  vent 
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but  do  not  reach  the  anterior  margin  of  the  anal.  Extremities  of  pectorals  nearly  even  with  the  tips  of  ventrals.  Greenish 
brown  above,  yellowish  beneath  ;  sides  of  head  with  blue  and  yellow  lines.  Fins  unicolor,  vertical  ones  greenish  olive,  the 
others  yellowish. 

Syn. — Pomotis  vulgaris,  Richards.  Faun.  Bor.  Amer.  Ill,  1836,  24;  pi.  lxxvi. — Agass.  Lake  Super.  1850,  293. 

Pomolis  luna,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  November,  1857. 

Northern  Sunfish,  Vernacular. 

The  head  constitutes  about  the  fourth  of  the  total  length,  and  the  diameter  of  the  eye,  which 
is  circular,  enters  a  little  over  four  times  in  the  length  of  the  side  of  the  head.  The  lower  jaw 
projects  somewhat  beyond  the  upper,  the  gape  of  the  mouth  being  directed  obliquely  upwards. 
A  vertical  line  drawn  from  the  origin  of  the  dorsal  fin  would  intersect  the  middle  of  the  base  of 
the  pectorals,  and  fall  considerably  in  advance  of  the  origin  of  the  ventral  fins. 

Such  are  the  principal  traits  characteristic  of  the  present  species  ;  a  more  elaborate  description 
of  which  is  given  by  Sir 'John  Richardson,  in  the  work  above  referred  to.  When  we  come  to 
write  the  Monograph  of  this  genus  a  better  opportunity  will  be  afforded  for  comparing  it  to  P. 
vulgaris ,  properly  so  to  be  called,  and  which,  so  far,  appears  to  be  more  closely  allied  to  it  than 
any  other  of  its  congeners. 

The  coloration,  as  preserved  upon  the  specimens  immersed  in  alcohol,  has  considerably  faded 
away.  The  sides  of  the  head  have  lost  the  blue  and  yellow  lines  so  well  represented  in  the 
Fauna  boreali  americana  ;  even  the  o'percular  flap  is  of  a  uniform  black. 

References  to  the  figures. — Plate  VIII,  fig.  1,  represents  Pomotis  luna,  somewhat  reduced  in 
size.  Figure  2,  is  a  scale  from  the  dorsal  region.  Fig.  3,  jk-scale  from  the  lateral  line.  Fig. 
4,  a  scale  from  the  abdominal  region.  The  pectinations  of  the  scales  having  been  removed  with 
the  epidermis. 
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Collected  by — 

480 

1 

Adult. 

Fort  Snelling,  Minn. 

1852 

Gov.  I.  I.  Stevens _ 

Alcoholic  .... _ 

Dr.  George  Suckley. 

2.  POMOTIS  SPECIOSUS,  B.  &  Gr. 

Tlie  Southern  Sunlisli. 

Plate  YIII,  Figs.  5 — 8. 

Spec.  Char. — Body  sub-elliptical  in  profile  ;  bead  small,  snout  bluntly  sub-conical ;  month  small ;  posterior  extremity  of 
maxillary  extending  to  the  anterior  rim  of  the  orbit ;  inferior  edge  of  preorbital  bone,  and  limb  of  preopercle  finely  serrated, 
opercular  flap  small ;  spinous  portion  of  dorsal  fin  elevated  ;  anal  spines  well  developed ;  caudal  emarginated.  Reddish 
brown,  lighter  beneath,  young  transversally  banded  ;  fins  greyish  or  yellowish  ;  a  black  patch  upon  the  dorsal. 

Syh. — Pomotis  speciosus,  B.  &  G.  Proc.  Acad.  Nat.  Sc.  Philad.  VH,  1854,  24. 

This  species  is  described  and  figured  in  the  Report  of  the  United  States  and  Mexican 
Boundary  Survey,  by  whom  it  was  first  collected.  The  species  is  allied  to  P.  incisor,  Cuv.  & 
Val.  Hist.  nat.  des  Poiss.  VII,  1831,  461,  from  which  it,  however,  differs  by  a  larger  eye,  a 
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more  advanced  position  of  the  dorsal  fin,  with  reference  to  the  insertion  of  the  ventrals.  The 
pectoral  fins  themselves  assume  the  elongated  aspect  which  they  have  in  P.  Tieros. 

Beferences  to  the  figures. — Plate  VIII,  fig.  5,  represents,  size  of  life,  an  immature  specimen  of 
Pomotis  speciosus,  caught  in  the  Rio  Seco,  Texas.  Fig.  6  is  a  dorsal  scale.  Fig.  7,  a  scale 
from  the  lateral  line.  Fig.  8,  a  scale  from  the  abdominal  region. 
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24 

Young  . 
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. do _ 

Dr.  Kennedy _ 

435 
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..  do _ 

Cadereita,  New  Leon _ 

Lieut.  Couch _ 

23 

. do . 

Lieut.  Couch.. _ _ 

436 

1 

..do _ 

Bio  Medina,  Texas _ 

Lieut.  Whipple _ 

18 

. do . 

Dr.  Kennedy _ 
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12 
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Bio  Seco,  Texas _ 

. do . 

. do . 

478 

1 

Adult. 

New  Braunsfels,  Texas  .  . . 

Dr.  Lindheimer _ 

Dr.  Lindheimer  ... 

3.  POMOTIS  HEROS,  B.  &  Gr.  ; 

Plate  IX,  Figs.  13 — 16. 

Spec.  Char. — Head,  mouth,  and  eye  larger  than  in  P.  speciosus;  edge  of  preopercle  inconspicuously  serrated  ;  pectorals 
projecting  beyond  the  tips  of  ventrals  ;  anal  fin  provided  occasionally  with  a  black  patch,  as  well  as  the  dorsal. 

Sen. — Pomotis  heros,  B.  &  G.  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  25. 

This  species,  like  the  preceding  one,  was  first  collected  by  the  United  States  and  Mexican 
Boundary  Commission,  consequently  its  description  and  figure  will  he  found  annexed  to  the 
Report  on  that  survey.  It  is  more  closely  allied  to  P.  incisor  than  even  P.  speciosus.  It  has 
also  intimate  affinities  with  P.  solis,  Cuv.  &  Val.  Hist.  nat.  des  Poiss.  VII,  1831,  468. 

Beferences  to  the  figures. — Plate  IX,  fig.  13,  represents  the  young  of  Pomotis  heros ,  caught  in 
the  Rio  Blanco,  Texas.  Fig.  14  is  a  dorsal  scale.  Fig.  15,  a  scale  from  the  lateral  line.  Fig. 
16,  a  scale  from  the  abdominal  region. 
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Captain  Pope _ 

440 

8 

Young. 

Dry  Creek,  near  Victo¬ 

ria,  Texas _ ... 

1854 

Major  Emory _ 

54 

_ do _ 

Dr.  Kennerly  — 

441 

1 

..do.  .. 

Dry  Creek,  near  Victo¬ 

ria,  Texas _ 

1854 

-do . _ 

56 

442 

7 

.-•do.  .. 

Dry  Creek,  near  Victo¬ 

ria,  Texas . .  . 

1854 

-------- do ----- _ 

63 

443 

12 

..  do.  .. 

Rio  San  Juan,  and  near 

Cadereita,  N.  L . 

1852 

Lieut.  Couch . 

15  &  19 

_ do . 

Lieut.  Couch _ 

444 

1 

Rio  Blanco,  Texas _ 

1853 

Lieut.  Whipple.... 

20 

_ do _ 

Dr.  Kennerly  ... 

445 

4 

Fort  Bliss,  N.  M . 

1857 

Dr.  S.  W.  Crawford, 

U.  S.  A . 

Dr.  Crawford  ... 

4.  POMOTIS  AQUILENSIS,  13  &  G. 
Plate  IX,  Figs.  1 — 4,  and  Plate  X,  Figs.  8 — 11. 


Spec.  Char. — Body  sub-elliptical  in  profile.  Head  moderate  ;  snout  bluntly  sub-conical.  Mouth  moderate  ;  posterior 
extremity  of  maxillary  extending  to  a  line  intersecting  the  anterior  rim  of  the  orbit.  Eye  moderete.  Edge  of  the  preopercle 
slightly  denticulated  or  serrated.  Opercular  flap  variable,  oftentimes  elongated  and  well  developed.  Extremities  of  pectorals 
not  extending  as  far  back  as  those  of  the  ventrals  which  overlap  the  vent  and  leach  the  anterior  margin  of  the  anal  fin.  Reddish 
brown  ;  fins  greyish  olive,  unicolor  ;  dorsal  and  anal  provided  with  a  black  patch. 

Syu.— Pomotis  aquilensis,  B.  &  G.  Proc.  Acad.  Nat.  Sc.  Philad.  VI,  1853,  38jf. 

Pomolis  nefastus,  B.  &  G.  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  24. 

This  species  is  also  one  of  those  which  were  first  brought  home  by  the  United  States  and 
Mexican  Boundary  Commission,  to  whose  Report  we  must  refer  for  more  ample  informations. 
Subsequent  researches  have  convinced  us  of  the  specific  identity  between  P.  nefastus  and 
P.  aquilensis.  The  species  is  one  of  those  subjected  to  great  variations  by  the  outgrowth  of 
various  regions  of  the  body.  The  opercular  flap  assumes  different  degrees  of  development 
according  to  the  specimens,  being  larger,  of  course,  in  full  grown  ones  than  in  the  young. 
The  individual  on  Plate  IX,  fig.  1,  is  somewhat  deformed  in  the  abdominal  outline,  the  snout 
being  at  the  same  time  protruding  beyond  all  proportions,  giving  rise  to  a  conspicuous  nuchal 
depression.  It  comes  nearest  to  the  variety  which  we  had  formerly  described  as  Pomotis 
nefastus.  The  black  patches  of  the  dorsal  and  anal  fins  are  obliterated. 

Eeferences  to  the  figures. — Plate  IX,  fig,  1,  represents  an  outgrown  specimen  of  Pomotis 
aquilensis ,  (  P.  nefastus ,)  size  of  life,  procured  in  the  Rio  Blanco,  Texas. — Fig.  2  is  a  dorsal 
scale. — Fig.  3,  a  scale  from  the  lateral  line. — Fig.  4,  a  scale  from  the  abdominal  region. 

Plate  X,  fig.  8,  represents,  size  of  life,  a  young  specimen  of  the  same  species,  caught  in 
Sugar-loaf  creek,  Arkansas. — -Fig.  9  is  a  dorsal  scale. — Fig.  10,  a  scale  from  the  lateral  line. — 
Fig.  11,  a  scale  from  the  abdominal  region. 
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A. 

List  of  specimens. 


Catalogue  number. 

No.  of  specimens. 

Sex  and  age. 

Locality. 

When  collected. 

Whence  obtained. 

Original  numbers,  j 

Nature  of  specimens. 

Collected  by — 

446 

1 

Young . 

Eagle  Pass _ 

1853 

Maj .  Emory _ _ _ 

Alcoholic. 

A.  Scliott _ 

447 

1 

_ do _ 

San  Felipe,  Texas _ 

1851 

Col.  J.  D.  Graham _ 

do 

John  H.  Clark. 

448 

5 

Adult.. 

Rio  Cibolo,  Tex _ 

1851 

. do . 

do 

do 

449 

10 

Young . 

Rio  Nueces,  Tex _ 

1851 

. do . 

_ do . 

450 

24 

_ do... 

Rio  Sabinal,  Tex . 

1854 

Maj.  Emory . 

62 

_ do _ 

Dr.  Kennerly. 

451 

12 

do. 

_ • _ do _ _ 

1854 

_ do _ 

61 

_ do _ 

....do 

452 

10 

Adult.. 

San  Pedro,  near  San  An¬ 

tonio,  Tex _ 

1853 

Lieut .  Whipple _ ...... 

5 

_ do _ 

_ do _ _ 

453 

1 

_ do _ 

Near  San  Antonio,  Tex _ 

1853 

_ d<^ _ 

10 

_ do _ 

_ do _ 

454 

1 

_ do _ 

Leon  river,  Tex _ 

1853 

_ do _ 

11 

_ do _ 

_ do  _  . 

455 

1 

. . _do . 

Rio  Blanco,  Tex_ _ 

1853 

. do  . 

23 

.  _  do 

_ do_  __ 

481 

3 

Young _ 

Sugar  Loaf  creek,  Ark _ 

1853 

Mollhausen _ 

456 

1 

Adult.. 

Rio  Nueces,  Tex _ 

1856 

Capt.  John  Pope _ 

_ do _ 

Capt.  Po  ... 

5.  POMOTIS  POPill,  Grd.  Up— 

T 

SrEC.  Char. — Body  sub-elliptical  in  profile.  Head  and  mouth  small ;  snout  bluntly  sub-conical.  Posterior  extremity  of 
maxillary  extending  to  a  vertical  line  scarcely  intersecting  the  anterior  rim  of  the  orbit.  Eye  small.  Edge  of  preopercle  not 
denticulated.  Opercular  flap  moderate.  Tips  of  ventrals  overlapping  the  vent  without  reaching  the  anterior  margin  of  the 
anal.  Extremities  of  pectorals  not  extending  as  far  back  as  the  ventrals.  Origin  of  dorsal  fin  situated  opposite  the  insertion  of 
tho  ventrals.  Uniform  reddish  brown  ;  fins  olivaceous. 

In  its  general  aspect  this  species  greatly  resembles  P.  aquilensis,  from  which  it  differs  by 
a  proportionally  smaller  head,  hence  a  smaller  mouth,  for,  the  posterior  extremity  of  the 
maxillary,  reaches  a  vertical  line  falling  a  little  in  advance  of  the  anterior  rim  of  the  orbit. 
The  edge  of  the  preopercle  is  perfectly  smooth.  A  vertical  line  drawn  from  the  origin  of  the 
dorsal  fin  intersects  the  origin  of  the  ventrals  in  passing  behind  the  base  of  the  pectoral  fins. 
The  head  constitutes  a  little  less  than  the  fourth,  not  quite  the  third  of  the  entire  length.  The 
posterior  margin  of  the  caudal  is  suh-crescentic,  being  more  deeply  emarginated  than  in 
P.  aquilensis.  The  branchiostegal  rays  are  five  on  either  side.  The  fins  rays  number  as  in  the 
preceding  species.  The  scales  are  well  developed,  especially  upon  the  middle  of  the  flanks, 
being  quite  reduced  in  size  under  the  thoracic  arch ;  they  are  finely,  though  conspicuously,  pecti¬ 
nated  posteriorly. 

The  color  is  of  a  reddish-brown  hue,  rather  pale  upon  the  specimens  preserved  in  alcohol. 
An  obsolete  black  patch  may  he  observed  upon  the  posterior  and  basal  portion  of  the  dorsal  fin. 
This  patch,  in  all  probability,  is  more  apparent  on  the  living  specimens.  The  fins  otherwise 
are  olivaceous,  the  inferior  ones  being  tinged  with  grey. 
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List  of  specimens. 


Catalogue  number. 

Corresponding  No. 
of. 

Number  of  speci¬ 
mens. 

Sex  and  age. 

Locality. 

When  collected. 

Whence  obtained. 

Original  number. 

s 

<D 

Jj 

a, 

O 

cS 

ft 

Collected  by — 

47/ 

2 

Adult. 

Headwaters  of  Colorado 

/ 

river _ ... 

1854 

Captain  Pope . 

Alcoholic. 

Captain  Pope. 

6.  POMOTIS  FALL  AX,  B.  &  G.  Up* 

Plate  VIII,  Figs.  9 — 12  ;  Plate  IX,  Figs.  5 — 12,  &  Plate  X,  Figs.  1 — 7. 

Spec.  Chak. — Body  sub-circular  or  sub-elliptical.  Head  moderate  ;  snout  bluntly  sub-conical.  Mouth  large  ;  posterior 
extremity  of  maxillary  extending  to  the  anterior  rim  of  the  pupil.  Eye  moderate.  Edge  of  preopercle  not  crenated. 
Opercular  flap  very  large.  Spinous  portion  of  dorsal  fin  of  medium  height ;  its  origin  situated  opposite  the  base  of  the 
pectorals.  Caudal  emarginated  posteriorly.  Tips  of  ventrals  extending  to  the  anterior  margin  of  the  anal.  Blackish  or 
reddish  brown  ;  lighter  beneath  than  above.  Sides  of  head  provided  with  bluish  spots,  sometimes  confluent  into  irregular 
^ines.  A  black  patch  upon  the  base  of  the  dorsal  fin. 

Syn. — Pomotis  fallax,  B.  &  G.  Proc.  Acad.  Nat.  Sci.,  Philad.,  VIII,  1854,  24. 

Pomotis  convexifrons,  B.  &  G.  Proc.  Acad.  Nat.  Sci.,  Philad.,  VII,  1854,  24. 

This  is  the  most  polymorphic  species  which  we  have  so  far  met  with  amongst  fresh  water 
fishes.  We  have  caused  it  to  he  fully  illustrated  in  order  to  give  a  correct  idea  of  its  most 
prominent  variations.  The  species  which  we  had  formerly  enumerated  under  the  name  of  P.  con¬ 
vexifrons  is  one  of  these. 

A  comparison  of  the  figures  on  Plate  X  will  show  that  the  upper  outline  of  the  head  and 
body  both  are  subject  to  very  great  variations,  and  that  the  dorsal  fin  itself  participates  in  giving 
to  the  region  it  belongs  its  diversified  aspect.  Again  the  snout  is  more  or  less  protruding, 
affecting  considerably  the  physiognomy  of  the  species,  as  well  as  the  opercular  flap,  which,  in 
some  specimens,  reaches  most  abnormal  proportions.  (Fig.  5.) 

This  species  was  first  collected  by  the  United  States  and  Mexican  boundary  commission, 
to  whose  Report  we  would  refer  our  readers. 

References  to  the  figures. — Plate  VIII,  fig.  9,  exhibits,  size  of  life,  an  immature  specimen  of 
Pomotis  fallax,  from  Rio  Seco,  Texas.  Fig.  10  is  a  dorsal  scale.  Fig.  11,  a  scale  from  the 
lateral  line.  Fig.  12,  a  scale  from  the  abdominal  region. 

Plate  IX,  fig.  5,  represents,  size  of  life,  Pomotis  fallax,  from  Sans  Bois  creek,  a  tributary  of 
Canadian  river.  Fig.  6  is  a  dorsal  scale.  Fig.  7,  a  scale  from  the  lateral  line.  Fig.  8,  a  scale 
from  the  abdominal  region. 

Fig.  9,  of  the  same  Plate,  exhibits  an  immature  specimen,  size  of  life,  from  Rio  Medina, 
Texas.  Fig.  10,  a  dorsal  scale.  Fig.  11,  a  scale  from  the  lateral  line.  Fig.  12,  a  scale 
from  the  abdominal  region. 

Plate  X,  figs.  1,  5,  6  and  7  represent  various  outlines  of  the  same  species,  all  from  a  tribu¬ 
tary  of  Gypsum  creek,  itself  an  affluent  of  the  Canadian  river.  Fig.  2  is  a  dorsal  scale.  Fig. 
3,  a  scale  from  the  lateral  line.  Fig.  4,  a  scale  from  the  abdominal  region. 
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List  of  specimens. 


Catalogue  num-  1 

ber. 

jN umber  of  spe¬ 
cimens. 

Sex  and  age. 

Locality. 

When  collected. 

Whence  obtained. 

Original  number. 

Nature  of 
specimens. 

Collected  by — 

462 

4 

Ys 

Camanche  spring,  Texas _ 

1853 

Lt.  Parke  _  _ 

Alcoholic 

Dr.  A.  L.  Heermann 

463 

4 

-- 

Adt.. 

Sans  Bois  creek,  Canad _ 

1853 

Lt.  Whipple  ..  . 

1 

_ do . 

H.  Mollhausen .... 

464 

6 

..do.. 

Trib.  of  Gypsum  creek,  Canad... 

1853 

. do . 

465 

6 

Yg  .. 

Rio  Seco,  Tex... _ _ _ 

1853 

. do . . 

19 

----do _ 

Dr.  TCennerly 

466 

3 

..do.. 

Rio  Medina,  Tex _ _ _ 

1853 

18 

467 

2 

..do. 

1853 

_ do _ _ 

457 

2 

Adt.. 

Rio  Cibolo,  Tex _ 

1851 

Col.  Graham _ 

John  H.  Clark  .... 

458 

1 

-  .do 

Elm  creek,  Tex _ , _ _ _ 

1851 

459 

5 

Yg  .. 

Rio  Salado,  Tex _ 

1851 

_ do _ - _ 

_ do . 

......do . 

460 

6 

do 

Dive  Oak  ereek;  Tex _ 

1854 

Maj.  Emory 

64 

--.-do...... 

Dr  Tv  prmerly 

461 

5 

-.do-. 

San  Pedro  creek,  Tex. _ 

1854 

. do . 

59 

_ do _ 

do _ 

468 

12 

_  _do 

Delaware  creek- -  --  --  --  --  --  --  -- 

1856 

Capt.  John  Pope _ 

_ do 

Capt.  John  Pope... 

469 

12 

1856 

_ do _  _ 

do 

470 

12 

_ do . 

1856 

. do . 

. do _ 

7.  POMOTIS  BREYICEPS,  B.  &  G. 

The  Blunt  headed  Sunfish. 

Spec.  Char. — Body  sub-elliptical.  Head  moderate  ;  snout  bluntly  rounded  ;  mouth  small ;  posterior  extremity  of  maxillary 
extending  midway  between  the  anterior  rim  of  the  orbit  and  the  pupil.  Eye  small.  Edge  of  preopercle  finely  crenated. 
Opercular  flap  very  large.  Spinous  portion  of  dorsal  fin  of  medium  height ;  its  origin  situated  posteriorly  to  the  upper  edge  of 
the  base  of  the  pectorals.  Caudal  posteriorly  emarginated.  Reddish  brown  ;  a  black  spot  at  the  posterior  margin  of  the 
dorsal  fin. 

Syn. — Pomotis  breviceps,  B.  &  G.,  Prod.  Acad.  Nat.  Sc.  Philad.  VI,  1853,  309  ;  &r,  in  Marcy’s  Expl  Red  Riv.  La.  1853,  246, 
PI.  xiii. 

This  species,  though  very  characteristic,  resembles  somewhat  the  normal  type  of  P.  fallax. 
Its  body  is  sub-elliptical ;  its  head,  of  moderate  development,  terminated  by  a  bluntly  rounded 
snout,  and  constituting  the  fourth  of  the  total  length.  The  mouth  is  rather  small,  and  the 
posterior  extremity  of  the  maxillary  extends  midway  between  the  anterior  rim  of  the  orbit  and 
the  pupil.  The  eye  is  small  also.  As  to  the  preopercular  edge,  it  is  finely  crenated.  The 
opercular  flap  is  very  large.  The  spinous  portion  of  the  dorsal  fin  is  of  medium  height, 
superiorly  convex,  its  origin  being  placed  posteriorly  to  the  upper  edge  of  the  base  of  the 
pectoral  fins.  The  anal  is  well  developed,  especially  its  soft  portion  ;  the  spines  themselves  are 
stoutish,  hut  rather  short.  The  ventrals  are  of  moderate  development ;  their  extremities  over¬ 
lap  the  vent,  hut  do  not  extend  as  far  as  the  anterior  margin  of  the  anal.  The  pectorals  are  of 
moderate  development  also,  roundish  ;  their  extremities  not  extending  so  far  hack  as  those  of 
the  ventrals. 

Br.  Y :  Y  ;  D  X,  11 ;  A  III,  9  ;  C  4,  1,  8,  7,  1,  3  ;  Y  I,  5  ;  P  14. 

The  scales  are  well  developed, much  deeper  than  long,  anteriorly  sub-truncated,  rounded  upon 
the  remaining  edges,  and  conspicuously  pectinated  posteriorly.  Five  series  of  them  are  often 
observed  upon  the  cheeks,  and  of  about  one-third  smaller  than  those  covering  the  opercle.  The 
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smallest  scales  of  the  body  are  observed  under  the  chest.  The  soft  portions  of  the  dorsal  and 
anal  fins,  as  also  the  caudal,  exhibit  numerous  small  and  polygonal  scales. 

The  ground  color  of  the  body  is  reddish  brown,  of  a  lighter  hue  beneath  than  above.  The 
fins  are  olivaceous  or  greyish,  an  obsolete  dark  spot  being  occasionally  observed  upon  the  pos¬ 
terior  margin  of  the  base  of  the  dorsal.  The  opercular  flap  is  jet  black,  margined  with  a  light  filet. 
The  sides  of  the  head  exhibit  irregular  or  meandric  bluish  (as  preserved  in  alcohol)  lines. 


List  of  specimens. 


Catalogue  number. 

No.  of  specimens. 

Sex  and  age. 

Locality. 

When  collected. 

Whence  obtained. 

Nature  of  spe¬ 
cimens. 

Collected 

by— 

471 

1 

Ad’t 

Head  waters  of  Colorado ........... 

1853 

Captain  John  Pope — 

Alcoholic  .... 

Capt.  Pope 

472 

1 

...do... 

Ft.  Washita,  tributary  of  Red  river. 

1853 

. do . 

474 

3 

...do_-. 

Head  waters  of  Rio  Brazos _ .... 

1853 

. . 

_ do.. 

473 

1 

...do _ 

Otter  creek,  tributary  of  Ark. . . 

1852 

Captain  Marcy _ 

......do...... 

Capt.  Marcy 

475 

10 

Ad’t  and 

Brazos  river....... _ ....... _ 

1853 

Dr.  Go  C.  Shumard-- 

. do . 

Dr.  Shumard 

yg- 

476 

12 

...do... 

1853 

=  _ do . . . 

477 

4 

...do. - - 

Ark.  river,  near  Fort  Smith _ ..... 

1853 

do 

LABRAX,  Cuv. 

Gen.  Char. — Body  more  or  less  elongated  or  deep,  compressed.  Head  moderate.  Edge  of  preopercle  denticulated  or  else 
serrated.  One  or  more  flattened  spines  upon  the  opercle.  Mouth  moderate  ;  jaws  equal.  Velvet-like  teeth  on  the  jaws,  front 
of  vomer  and  palatine  bones.  Tongue  provided  with  bands  of  velvet-like  teeth.  Cheeks  and  opercular  apparatus  scaly. 
Branchial  apertures  continuous  under  the  throat.  Two  dorsal  fins  contiguous  upon  their  base  only.  Anal  fin  provided  with 
three  spiny  rays.  Ventrals  inserted  posteriorly  to  the  base  of  the  pectorals.  Caudal  fin  posteriorly  emarginated.  Scales  well 
developed  and  pectinated  posteriorly,  so  as  to  appear  rough  to  the  touch. 

Syn. — Labrax,  (Pallas,)  Cuv.  R5gn.  Anim.  11.1817,268. — Storer,  Synops.  18 , 

Lepibema,  Rafin.  Ichth.  Ohiens.  1820,  23. 

The  “striped  bass”  or  “rock  fish”  of  the  Atlantic  coast,  as  well  as  the  “white  perch” 
or  “  little  white  bass  ”  of  our  ponds  and  rivers,  both  belong  to  this  genus. 

They  are  fishes  familiar  to  all,  at  least  in  an  esculent  point  of  view.  The  species  described 
below  is  one  of  rather  small  size  when  compared  to  the  “striped  bass”  or  “rock  fish,” 
although  it  is  larger  than  the  “  white  perch.” 

So  far  the  fresh  water  species  of  this  genus  have  not  been  observed  further  west  than  the  basin 
of  the  Mississippi,  and  none  of  them  have  as  yet  been  noticed  along  the  Pacific  coast. 

LABRAX  CHRYSOPS,  Grd. 

Striped  Bass,  &c. 

Plate  XI,  Figs.  1 — 4. 

Spec.  Char. — Body  rather  short,  very  deep  and  compressed.  Profile  of  head  sub-conical ;  both  jaws  sub-equal.  Posterior 
extremity  of  maxillary  bone  extending  to  a  vertical  line  drawn  within  the  anterior  rim  of  the  orbit,  about  midway  to  the  pupil. 
Scales  very  large.  Olivaceous  above,  silvery  on  the  sides,  interrupted  by  dark  brown  longitudinal  stripes,  and  white 
beneath. 
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Syn. — Perea  ( Lepibema )  chrysops,  Rafin.  Ichth.  Ohiens.  1820,  22,  and  23. 

Perea  multilineata ,  Lesu.  Ms. 

Ldbrax  multilineatus,  Ccv.  &  Val.  Hist.  nat.  Poiss.  Ill,  1829,  488. — Kirtl.  in  Bost.  Journ.  Nat.  Hist.  V,  1847, 
21.  PI.  vii,  Fig.  1. — DeKay,  New  York  Fauna,  III,  1842,  14. — Storer,  Synops.  1846,  22. 

Striped  bass,  gold  eye,  reek  perch,  rock  fish,  rock  bass,  Vernacular. 

This  being  quite  a  common  fish  in  the  western  rivers  and  streams,  we  have  considered  it  a 
desideratum  among  the  illustrations  accompanying  this  report.  It  is  known  under  various 
vernacular  appellations,  most  commonly,  however,  under  that  of  striped  bass,  especially  in  the 
valley  of  the  Ohio. 

This  species  has  been  described  by  various  authors,  as  will  he  seen  by  referring  to  the  above 
synonymy.  It  is  remarkable  by  its  short,  deep,  and  compressed  body,  the  greatest  depth  of 
which  is  a  little  less  than  the  third  of  the  entire  length,  whilst  the  greatest  thickness  is  rather 
more  than  the  third  of  the  depth. 

The  head  is  of  but  moderate  size,  subconical  when  viewed  in  profile.  It  enters  a  little  short 
of  four  times  in  the  total  length.  The  mouth  is  medium  sized  ;  the  jaws  sub-equal,  the  lower 
one  slightly  protruding  beyond  the  upper.  The  posterior  extremity  of  the  maxillary  extends 
to  a  vertical  line  which  would  he  drawn  midway  between  the  anterior  rim  of  the  orbit  and  the 
pupil.  A  few  scales  may  he  observed  upon  the  dilated  part  of  that  hone.  The  tongue  is 
moderate  and  rather  thin,  provided  upon  its  edge  with  velvet  like  teeth  disposed  upon  a  horse 
shoe  figure,  the  convexity  of  which  is  turned  forwards.  The  eye  is  well  developed  and  circular, 
its  diameter  entering  about  four  times  and  a  half  in  the  length  of  the  side  of  the  head.  The 
cheeks  and  preopercle  are  covered  with  scales  somewhat  smaller  than  those  covering  the  rest  of  the 
gill  covers.  The  limb  of  the  preopercle  is  finely  serrated  or  denticulated.  A  flattened  spine 
may  he  seen  across  the  opercle.  There  are  six  branchiostegal  rays  on  either  side  ;  the  branchial 
apertures  themselves  being  continuous  under  the  throat. 

The  spinous  dorsal  fin  is  larger  than  the  soft  one  ;  it  is  sub-triangular  in  its  outline,  while  the 
latter  is  more  of  a  trapezoid.  The  first  spine  is  the  smallest,  the  fourth  is  the  highest ;  they 
diminish  again  from  the  fifth  to  the  -ninth  ;  the  tenth  spine  is  nearly  equal  to  the  eighth,  and 
belongs  rather  to  the  second  than  the  first  portion  of  the  fin.  The  anal  extends  a  little  poste¬ 
riorly  to  the  soft  portion  of  the  dorsal ;  it  is  preceded  by  three  spines,  the  first  of  which  is  quite 
small  and  acerated,  the  second  nearly  as  deep  as  the  third,  hut  much  stronger  or  stouter.  The 
posterior  margin  of  the  caudal  is  sub-crescentic,  the  fin  itself  constituting  about  the  sixth  of  the 
entire  length.  The  insertion  of  the  ventral  fins  is  situated  posteriorly  to  the  origin  of  the  dorsal 
and  the  base  of  the  pectorals.  Their  posterior  extremity  is  far  from  reaching  the  vent  which  is 
placed  at  a  small  distance  from  the  anterior  margin  of  the  anal  fin.  The  pectorals  are  broad 
and  sub-ovate,  their  extremities  not  extending  so  far  posteriorly  as  the  ventrals. 

Br.  VI :  VI ;  D  X,  13  ;  A  III,  9  ;  C  3,  1,  8,  7,  1,  2  ;  V  I,  5  ;  P  16. 

The  scales  are  rather  large,  disposed  upon  nineteen  longitudinal  series  across  the  line  of 
greatest  depth,  six  or  seven  above  the  lateral  line,  and  eleven  beneath  it.  The  scales  them¬ 
selves  are  deeper  than  long,  sub-truncated  anteriorly,  and  rounded  upon  the  remaining  edges. 
A  few  inconspicuous  furrows  may  be  observed  upon  the  anterior  section  of  the  scales,  whilst  the 
posterior  section  exhibits  numerous  minute  prickles.  Scales  extend  over  the  caudal  and  soft 
portion  of  both  the  dorsal  and  anal  fins. 

The  upper  region  of  the  head  and  body  is  of  an  olivaceous  tint,  varying  in  shades,  whilst  the 
sidesare  silvery,  and  the  inferior  region  whitish.  Longitudinal  stripesof  dark  brown,  or  black,  may 
he  seen  on  the  sides  of  the  body,  three  above  the  lateral  line,  and  three  or  four  beneath  it.  The 
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latter  are  less  regular  than  the  former  ;  all  being,  however,  wider  than  the  stripe  which  follows 
the  course  of  the  lateral  line. 

References  to  the  figures. — Plate  XI,  fig.  1,  represents  Lairax  chrysops ,  somewhat  reduced  in 
size.  Fig.  2  is  a  scale  from  the  dorsal  region.  Fig.  3,  a  scale  from  the  lateral  line.  Fig.  4,  a 
scale  from  the  abdominal  region. 

List  of  specimens. 


Catalogue  num¬ 
ber.- 

No.  of  specimens. 

Locality. 

When  collected. 

Whence  obtained. 

Original  number. 

Nature  of  speci* 
mens. 

Collected  by — 

383 

2 

St.  Louis,  Missouri _ 

1854 

Dr.  Engelman _ 

Alcoholic _ 

Dr.  Engelman. 

384 

1 

New  Orleans,  Louisiana  .... 

1853 

Lieut.  Couch _ _ 

25 

. .do . 

Lieut.  Couch  - 

STIZOSTEDION,  Rafin. 

Gen.  Char. — Body  elongated,  slender,  sub-cylindrical,  slightly  compressed.  Head  well  developed.  The  preopercle  is  den¬ 
ticulated  or  serrated  upon  its  edge  ;  a  flattened  spine  or  two,  towards  the  upper  region  of  the  opercle.  Mouth  large  ;  jaws 
sub-equal.  Canine  teeth  upon  the  jaws,  front  of  vomer1)  and  palatine  bones.  Tongue  smooth.  Cheeks  and  opercular 
apparatus  entirely  or  partially  scaly.  Branchial  apertures  continuous  under  the  throat.  Two  dorsal  fins  entirely  separated  ; 
anterior  one  spinous ;  anal  fin  without  spiny  rays  Yentrals  inserted  posteriorly  to  the  base  of  pectorals.  Caudal  fin  pos¬ 
teriorly  crescentic.  Scales  of  moderate  development,  strongly  pectinated,  and  rough  to  the  touch. 

Syn. — Stizosledion,  Rafin.  Ichth.  Ohiens.  1820,  23. 

Lueioperca,  Cuv.  R5gn.  Anim.  2d  ed.  II,  1829. 

It  is  to  he  regretted  that  such  a  handsome  name  as  Lueioperca  should  he  superceded  by  that 
of  Stizostedion. 

This  genus  includes  fishes  of  voracious  habits,  and  growing  sometimes  to  a  very  considerable 
size.  Its  species  are  not  numerous,  although  widely  spread  over  the  cold  part  of  the  temperate 
zone. 

The  common  appellations  of  pike-perch,  salmon,  sandre,  &c.,  are  applied  to  the  various  species 
which  are  brought  to  our  markets,  and  served  upon  our  tables. 

STIZOSTEDIOX  BOREUS,  Grd. 

Okow,  or  Horu  Fish. 

Plate  XI,  Figs.  5 — 8. 

Spec.  Chab. — Body  slender,  elongated,  and  sub  fusiform.  Snout  conical ;  mouth  deeply  cleft ;  posterior  extremity  of 
maxillary  bone  extending  to  a  vertical  line  drawn  posteriorly  to  the  orbit.  Scales  on  cheek  and  opercle  not  deciduous, 
larger  upon  the  opercle  than  upon  the  cheek.  Insertion  of  ventral  fins  situated  posteriorly  to  the  base  of  pectorals,  and 
somewhat  anteriorly  to  the  origin  of  first  dorsal.  Posterior  margin  of  caudal  crescent  shaped.  Anus  situated  opposite  the 
origin  of  the  second  dorsal  fin.  Yellowish  or  olivaceous,  spotted  with  black. 

Syn. — Lueioperca  borea,  Grd.  Poc.  Acad.  Nat.  Sci.  Philad.  November,  1857. 

2“?’  Sf23’  i Richards.  Faun.  Bor.  Amer.  HI,  1836,  14. 

Horn  Fishy  fur  traders,  J  1  1 

This  species,  though  closely  allied  to  its  congeners,  is  nevertheless  distinguishable  by  the 
gape  of  its  mouth,  which  is  proportionally  greater,  since  the  posterior  extremity  of  the  maxil- 
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lary  extends  to  a  vertical  line  drawn  posteriorly  to  the  orbit.  There  is  a  great  disproportion  in 
the  size  of  the  scales  which  cover  the  cheeks  and  the  opercular  apparatus,  being  a  good  deal  the 
smallest  on  the  cheeks.  Finally,  the  position  of  the  ventral  fins,  and  that  of  the  anus,  differ 
from  their  situation  in  the  other  species. 

The  head  enters  four  times  and  a  half  in  the  total  length  ;  it  is  sub-conical,  with  the  snout 
rounded  and  the  jaws  equal,  or  nearly  so.  In  large  specimens  the  lips  become  very  fleshy,  and, 
if  any  difference  he  observed  in  the  respective  length  of  the  jaws,  the  upper  one  will  be  found 
slightly  protruding  beyond  the  lower.  The  tongue  is  smooth.  The  eye  is  sub-elliptical,  and  of 
moderate  development,  its  horizontal  diameter  entering  about  seven  times  in  the  length  of  the 
side  of  the  head.  Both  nostrils  are  nearer  the  orbit  than  the  extremity  of  the  snout.  The 
convex  and  external  edge  of  the  preopercle  is  serrated  or  denticulated.  A  single  flattened 
spine  may  he  observed  upon  the  opercle. 

The  origin  of  the  first  dorsal  is  situated  a  little  in  advance  of  the  insertion  of  the  ventrals 
and  backwards  of  the  base  of  the  pectoral  fins.  It  is  as  high  as  the  second  dorsal,  but  longer 
upon  its  base,  than  the  latter.  The  caudal  fin  enters  about  six  times  in  the  total  length.  The 
anal  is  as  deep  as  the  second  dorsal  is  high,  though  a  good  deal  shorter. 

Br.  VII :  YJI ;  D  XIII,  20  ;  A  15  ;  C  5,  1,  8,  7,  1,  4  ;  V  I,  5  .  P  13. 

“  XII  “  13  “  “  14. 

The  scales  are  of  moderate  development,  deeper  than  long,  except  in  the  lateral  line.  They 
are  minutely  pectinated  upon  their  posterior  section.  Sub-truncated  anteriorly,  they  are  rounded 
upon  the  remaining  three  edges.  Diverging  furrows  are  observed  upon  the  anterior  section 
only.  The  base  of  the  soft  portion  of  both  the  second  dorsal  and  anal  fins,  as  also  the  caudal 
to  a  great  extent,  are  covered  with  scales.  The  cranial  region  is  likewise  scaly. 

The  ground  color  of  the  dorsal  region  is  reddish  olive,  olivaceous  upon  the  sides,  and  yellowish 
or  whitish  beneath.  The  hack  and  upper  part  of  the  flanks  are  spotted  or  blotched  with  black 
or  brown.  The  belly  and  inferior  surface  of  the  tail  are  unicolor.  The  side  of  the  head  is 
mottled  or  barred  in  the  young,  in  which  we  also  observe  upon  the  dorsal  region,  in  addition  to 
the  marking  already  alluded  to,  three  transversely  oblique  and  large  blotches.  The  pectorals 
are  spotted  with  black  upon  their  base,  otherwise  they  are  unicolor,  yellowish,  like  the  ventrals 
and  anal.  The  dorsals  and  caudal  are  transversely  spotted  with  black. 

References  to  the  figures. — Plate  XI,  fig.  5,  represents  Stizostedion  boreus ,  somewhat  reduced 
in  size.  Fig.  6  is  a  scale  from  the  dorsal  region.  Fig.  7,  a  scale  from  the  lateral  line.  Fig. 
8,  a  scale  from  the  abdominal  region. 
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Dr.  Hayden.. 

386 
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MiDdriver,  Missouri _ _ _ 
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Governor  Stevens _ 

. do.. _ 

Dr.  Suckley.. 
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..do.. 

Fort  Union,  Missouri _ 
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Lieut.  G.  K.  Warren _ 

Dr.  Hayden.. 
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PARALABRAX,  Girard. 

Gen.  Char. — General  physiognomy  that  of  Labrax,  but  the  first  dorsal  fin  is  contiguous  to  the  second,  as  in  Serranus. 
The  profile  of  body  is  sub-fusiform  ;  the  caudal  fin  sub-trunated  or  slightly  emarginated  posteriorly.  The  head  is  sub- 
conical  ;  the  lower  jaw  a  little  longer  than  the  upper.  Mouth  rather  largo  ;  card-like  teeth  on  the  pre  maxillaries,  dentaries, 
vomer  and  palatines,  with  a  row  of  small  canine  teeth  along  the  edge  of  the  jaws.  Tongue,  smooth.  Small  and  homo¬ 
genous  spines  upon  the  outer  curve  of  the  preopercle.  Two  small  and  inconspicuous  spines  upon  the  edge  of  the  opercle. 
Edge  of  sub-orbitar  entire  ;  humerus  denticulated.  Opercular  apparatus  and  cheeks  covered  with  scales,  smaller  on  the 
cheeks  than  on  the  opercles.  Gill  openings  continuous  under  the  head  ;  branchiostegal  rays  six  in  number.  Scales 
minutely  serrated  posteriorly. 

Syn. — Paralabrax,  Grd.  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  131. 

The  diminutive  size  of  the  canine  teeth  has  been  the  cause  of  the  misunderstanding,  on  a 
former  occasion,  of  the  true  generic  affinities  of  this  genus.  Its  relationships,  indeed,  are  more 
with  Serranus  than  with  Labrax ,  and  it  is  in  the  vicinities  of  the  former  that  it  ought  to  he 
placed  in  the  ichthyic  method.  From  Serranus  it  may  he  distinguished  by  the  outline  of  the 
spinous  dorsal  fin  and  the  relative  development  of  the  canine  teeth. 

1.  PARALABRAX  NEBULIFER,  Grd. 

Plate  XII,  Figs.  1 — 4. 

Spec.  Char. — Snout  sub-conical ;  extremity  of  maxillary  reaching  the  anterior  edge  of  the  pupil.  Eyes  moderate.  Base 
of  pectorals  a  little  in  advance  of  that  of  the  ventrals.  Irregular  dark  blotches  distributed  over  the  dorsal  region. 

Syn. — Labrax  nebulifer,  Grd.  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  142. 

Paralabrax  nebulifer,  Grd.  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  132. 

The  general  form  is  stoutish,  and  the  profile  sub-fusiform.  The  greatest  depth  of  the  body, 
which  corresponds  to  the  origin  of  the  anterior  dorsal,  is  contained  about  four  tirhes  in  the  total 
length.  'The  greatest  thickness,  measured  in  the  same  region  as  the  depth,  is  somewhat  more 
than  the  half  of  the  latter.  The  body  therefore  is,  as  usual,  compressed  from  head  to  tail. 

The  head,  which  is  contained  three  times  and  a  half  in  the  total  length,  has  a  sub-conical 
appearance,  since  its  upper  surface  is  rounded  or  sub-convex  and  gradually  sloping  towards  the 
snout.  The  posterior  extremity  of  the  maxillary  extends  backwards  to  a  line  intersecting  the 
anterior  rim  of  the  pupil.  The  eye  is  sub-circular  ;  its  horizontal  diameter  being  contained 
about  six  times  in  the  length  of  the*side  of  the  head.  The  nostrils  are  nearer  to  the  eye  than 
the  extremity  of  the  snout.  The  preopercular  spines  are  very  uniform  in  size  and  shape,  being 
small,  sub-conical,  and  acute.  The  edge  of  the  opercle  exhibits  two  flattened  and  inconspicuous 
spines,  especially  the  uppermost,  which  is  scarcely  perceptible.  Seven  branchiostegals  may  be 
observed  within  the  gill  membrane. 

The  spinous  portion  of  the  dorsal  is  not  quite  as  long  as  the  soft ;  its  origin  is  somewhat  behind 
the  base  of  the  pectorals  and  composed  of  nine  rays,  the  third  of  which  being  the  highest, 
whilst  the  second  and  first  are  the  smallest;  the  fourth,  fifth,  sixth,  seventh,  eighth,  and  ninth, 
diminish  gradually  in  the  order  enumerated,  so  as  to  give  the  upper  margin  of  that  fin  a  con¬ 
cave  outline.  A  tenth  spine,  higher  than  the  ninth,  may  be  observed  at  the  anterior 
margin  of  the  soft  portion  of  that  fin  which  is  composed  of  fourteen  articulated  and  subdivided 
rays.  The  caudal  is  sub-crescentic  or  else  sub-truncated.  Three  well  developed  spines 
may  be  observed  at  the  anterior  margin  of  the  anal  fin,  the  origin  of  which  may  be 
said  to  be  opposite  the  second  articulated  ray  of  the  dorsal.  There  are  seven  (or  eight  if 
the  last,  which  is  double,  counts  two)  articulated  and  bifurcated  rays,  deepest  upon  the 
5  a 


34 


U.  S.  P.  R.  R.  EXP.  AND  SURVEYS - ZOOLOGY - GENERAL  REPORT. 


middle  of  that  fin.  The  origin  of  the  ventrals  is  situated  opposite  the  anterior  spine  of  the 
dorsal  and  a  little  posterior  to  the  base  of  the  pectorals.  They  are  composed  of  one  spine  and 
five  articulated  and  subdivided  rays.  The  posterior  or  outer  margin  of  those  fins  is  nearly 
straight.  The  pectorals,  composed  of  seventeen  soft  rays,  are  rounded  posteriorly,  and  extend 
further  back  than  the  ventrals,  though  neither  the  ventrals  nor  the  pectorals  reach  the  anus, 
which  is  nearly  three-eighths  of  an  inch  in  advance  of  the  anterior  margin  of  the  anal. 

The  fins  and  hranchiostegals  may  thus  he  formulated  : 

Br.  VII:  VII ;  D  X,  14  ;  A  III,  7  ;  C  4,  1,  7,  6,  1,  3  ;  V  I,  5  ;  P  17. 

The  scales  are  of  medium  size,  a  little  longer  than  deep,  and  posteriorly  serrated  or  provided 
with  minute  spines.  They  are  larger  on  the  flanks  than  on  the  dorsal  and  abdominal  regions- 
The  lateral  line  is  nearly  concurrent  with  the  dorsal  outline.  Minute  scales  may  be  observed 
upon  the  base  of  the  dorsal,  caudal,  and  pectoral  fins.  The  upper  surface  of  the  head,  cheeks, 
and  opercular  apparatus  are  likewise  scaly ;  the  scales  being  smaller  on  the  head  and  cheeks 
than  on  the  opercle,  where  they  are  even  larger  than  on  the  back,  properly  so  called. 

The  ground  color  is  reddish  brown  above,  and  yellowish  beneath  ;  the  upper  part  of  the  body 
being  provided  with  large,  cloud-like,  purplish  black  blotches.  A  dark  purplish  streak  extends  ob- 
liquely  downwards  and  backwards  from  the  inferior  rim  of  the  orbit  to  the  throat,  across  the 
cheeks  and  branchiostegal  apparatus.  The  fins  are  purplish,  very  intensely  so  on  the  ventrals, 
the  base  of  second  dorsal,  and  the  space  between  the  third  and  fourth  spines  of  the  dorsal. 
The  snout  exhibits  small  roundish  spots. 

References  to  the  figures. — Plate  XII,  fig.  1,  represents  Paralabrax  nebulifer,  in  profile,  two-thirds 
its  natural  size.  Fig.  2,  is  a  scale  from  the  dorsal  region.  Fig.  3,  a  scale  of  the  ventral  region. 
Fig.  4,  is  taken  from  the  lateral  line. 
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282 
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Monterey,  Cal  . . 

Lieut.  Trowbridge _ 

Alcoholic. . 

Lieut.  Trowbridge _ 

2.  PARALABRAX  CLATHRATUS,  Grd. 

Plate  XII,  Figs.  5 — 8. 

Spec.  Chau. — Snout  rather  pointed  ;  extremity  of  maxillary  intersecting  the  middle  of  the  pupil.  Eyes  rather  large. 
Base  of  pectorals  even  with  the  base  of  ventrals.  Blotches  of  dorsal  region  assuming  a  fenestrated  disposition. 

Svn. — Labrax  clathraius,  Ghd.  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  143. 

Paralabrax  clathraius,  Gb,d.  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  132. 

The  most  striking  difference  between  this  species  and  the  preceeding  one  consists  in  the  gen¬ 
eral  profile  of  the  body,  which  is  less  elongated,  and,  especially  in  that  of  the  head,  which  is 
more  pointed  and  conical.  The  eye  also  is  much  larger,  and  contributes  for  a  share  in  giving 
this  fish  its  specific  physiognomy. 

The  body  is  very  much  compressed,  its  greatest  depth  is  to  be  measured  across  the  middle  of 
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the  abdomen,  instead  at  the  origin  of  the  dorsal  fin.  That  depth  enters  nearly  four  times  in 
the  entire  length.  The  head  is  contained  three  times  and  a  half  in  the  total  length.  The  pos¬ 
terior  extremity  of  the  maxillary  extends  to  a  vertical  line,  intersecting  the  middle  of  the  pupil. 
The  eye  is  large  and  circular,  its  diameter  entering  five  times  only  in  the  length  of  the  side  of 
the  head.  The  preopercular  spines  have  the  same  appearance  as  in  the  preceeding  species,  hut 
those  at  the  edge  of  the  opercle  are  somewhat  more  conspicuous.  The  origin  of  the  dorsal  fin  is 
placed  at  a  small  distance  hack  of  a  vertical  line,  which  would  pass  through  the  insertion  of 
the  pectorals.  The  number  of  spines  is  the  same  as  in  P.  nebulifer ;  hut  the  fourth  spine  is 
highest,  instead  of  the  third,  hence  a  marked  difference  in  the  outline  of  these  fins.  The  base 
of  the  spinous  portion  is  longer  than  that  of  the  soft,  whilst  the  reverse  is  the  case  in  the  pre¬ 
ceeding  species.  The  posterior  margin  of  the  caudal  fin  is  slightly  more  emarginated,  and  pro¬ 
portionally  longer  compared  to  the  entire  length.  The  base  of  the  anal  is  comprised  six  times 
and  a  half  in  the  entire  length  of  the  fish,  and  thus  proportionally  longer  than  in  P.  nebulifer, 
in  whose  entire  length  the  base  of  its  anal  enters  seven  times  and  a  half.  A  vertical  line  drawn 
from  the  origin  of  the  dorsal,  passes  immediately  in  advance  of  the  base  of  the  ventrals,  and  in¬ 
tersects  the  base  of  the  pectorals.  The  tips  of  the  pectorals  reach  a  vertical  line  which  would 
pass  in  advance  of  the  vent.  The  latter  is  nearer  to  the  anterior  margin  of  the  anal  than  in  the 
preceeding  species. 

The  formula  of  the  rays  is  very  similar  to  that  of  the  preceding  species  : 

Br.  VII :  YII ;  D  X,  13  ;  A  III,  7  ;  0  3,  1,  7,  6,  1,  2  ;  Y  I,  5  ;  P  15. 

The  scales  have  the  same  general  shape  and  structure  as  in  P.  nebulifer.  The  course  of  the 
lateral  line,  however,  is  more  distant  from  the  dorsal  outline.  Minute  scales  may  be  observed 
upon  the  base  of  all  the  fins,  with  the  exception  of  the  ventrals. 

The  ground  color  is  purplish  brown  above,  whitish  beneath.  The  upper  part  of  the  back 
and  sides  are  covered  with  darker  blotches,  assuming  an  irregular  fenestrated  appearance.  The 
pectorals  are  yellowish.  The  other  fins  have  a  purplish  hue ;  the  soft  dorsal  is  spotted.  A 
sub-ocular  vitta,  as  in  the  preceding  species,  though  passing  nearer  the  angle  of  the  mouth. 

Beferences  to  the  figures. — Plate  XII,  fig.  5,  represents  the  profile  of  Paralabrax  clathratus,  size 
of  life.  Fig.  6,  a  scale  from  the  dorsal  region.  Fig.  7,  a  scale  from  the  abdominal  region. 
Fig.  8,  a  scale  from  the  lateral  line. 
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Family  TRACHINIDAE5  B  o  n  a  p . 


This  family,  a  subdivision  of  that  of  Percidae,  is  characterized  by  the  dorsal  fin  occupying 
nearly  the  whole  length  of  the  back  ;  by  the  position  of  the  ventrals,  the  insertion  of  which  is 
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situated  in  advance  of  the  base  of  the  pectoral  fins ;  and  in  being  provided  mostly  with  velvet¬ 
like  teeth,  and  sometimes  with  canine  teeth  intermingled. 

The  representatives  of  this  family  are  all  of  marine  habits  ;  those  recorded  below  are  new  to 
science,  and  peculiar  to  the  fauna  of  our  western  coast. 

Like  most  of  the  percoids,  they  are  esteemed  upon  European  tables.  How  far  the  species 
described  below  is  savorous,  the  settlers  of  western  America  alone  are  prepared  to  tell.  Its 
compressed  and  thin  body  may  not  he  deemed  worthy  of  the  trouble  of  culinary  skill,  unless  it 
should  reach  a  larger  size  than  we  at  present  know. 

HETEROSTICHUS,  Girard. 

Gen.  Char. — Body  very  compressed,  and  thin  posteriorly.  Mouth  moderate,  lower  jaw  longest ;  canine  teeth  upon  the 
jaws,  velvet-like  teeth  upon  the  vomer  and  palatines.  Opercular  apparatus  without  either  spines  or  denliculations.  Branchi- 
ostegal  rays  six  in  number.  One  continuous  dorsal  fin,  occupying  nearly  the  whole  length  of  the  back,  with  its  upper  outline 
variously  depressed  ;  soft  portion  much  shorter  than  the  spinous.  Anal  fin  very  long,  provided  anteriorly  with  but  few  spinous 
rays,  and  extending  postetiorly  near  the  base  of  the  caudal.  Caudal  fin  slender.  Scales  very  small.  Lateral  line  arched  above 
the  pectorals. 

Syn. — Heterostichus,  Grd.  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  143. 

The  most  prominent  feature  of  this  genus,  which  is  allied  to  Percis,  Pinguipes,  and  Per- 
cophis,  consists  in  its  very  compressed  body  ;  also  in  the  development  and  structure  of  its  dorsal 
fin.  The  latter  originates  near  the  occipital  region,  and  extends  to  near  the  base  of  the  caudal. 
The  line  described  by  its  upper  edge  is  undulating,  owing  to  the  diversity  of  the  rays  composing 
it.  The  extent  of  the  anal  fin,  as  also  the  reduced  size  of  the  scales,  may  likewise  rank  amongst 
characters  of  no  minor  importance. 

So  far  we  are  acquainted  with  hut  one  species  of  this  genus,  a  description  of  which  is  here 
offered,  accompanied  by  a  very  accurate  figure. 

HETEROSTICHUS  ROSTRATUS,  Grd. 

Plate  XIII. 

Spec.  Char. — Head  conical,  tapering  towards  the  snout;  lower  jaw  longest.  Canine  teeth  small  and  slender,  disposed 
upon  one  single  row.  Caudal  fin  small,  posteriorly  emarginated.  Anal  fin  very  long,  deepest  posteriorly.  Articulated  rays 
of  dorsal  highest.  Seales  minute.  Yellowish  brown,  with  irregular  transverse  blackish  blotches.  A  postocular,  triangu¬ 
lar,  blackish  brown  blotch. 

Syn. — Heterostichus  rostraius,  Grd:  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  143. 

The  head  is  rather  small  and  suh-conical,  continuous  with  a  compressed  body,  anteriorly  deep, 
tapering  posteriorly  to  a  caudal  peduncle,  the  least  depth  of  which  is  about  the  fourth  of  the 
greatest  depth.  The  latter,  measured  across  the  pectorals,  is  contained  five  times  in  the  entire 
length.  The  greatest  width,  anteriorly,  is  about  the  half  of  the  greatest  depth:  fig.  2  will  give 
an  idea  of  its  gradual  decline  posteriorly.  The  head  constitutes  about  the  fourth  of  the  total 
length,  or  a  little  less  ;  its  upper  outline  is  very  much  depressed  and  slighly  concave.  The 
snout  being  elongated,  and  the  mouth  cleft  almost  to  the  anterior  rim  of  the  orbit.  The  mouth 
is  rather  above  the  medium  size,  and  might  almost  be  called  large.  The  lower  jaw  is  the 
longest,  and  protrudes  beyond  the  upper  one.  The  posterior  extremity  of  the  maxillaries  reach 
a  vertical  line  passing  in  advance  of  the  pupil,  and  are  toothless.  The  premaxillaries  are  broadly 
developed,  hearing  exteriorly  one  row  of  conical  and  slender  teeth,  and  inwardly  an  oblong 
patch  (one  on  each,  and  closely  approximating)  of  velvet-like  teeth  ;  a  patch  of  similar  teeth 
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may  be  observed  upon  the  anterior  part  of  the  vomer  and  the  palatine  bones,  transverse  and 
triangular,  with  the  summit  directed  forwards  on  the  former,  longitudinal  and  oblong  on  the 
latter.  A  very  narrow  space  separates  the  palatine  patches  from  the  vomerine  one.  On  the 
dentaries,  or  lower  jaw,  there  is  one  row  of  conical  teeth,  altogether  similar  in  shape  to  those  on 
the  upper  jaw,  or  premaxillaries,  but  are  somewhat  larger.  The  eye  is  of  moderate  develop¬ 
ment,  sub-eliptical  in  shape  ;  its  horizontal  diameter  is  contained  seven  times  in  the  length  of 
the  side  of  the  head,  and  about  twice  anteriorly  to  the  orbit.  The  various  pieces  constituting 
the  opercular  apparatus  are  perfectly  smooth,  and  unprovided  with  either  spines  or  serratures 
upon  their  posterior  edges.  The  branchiostegal  rays,  six  on  either  side,  are  very  much  devel¬ 
oped  ;  the  branchiostegal  membrane  being  torn  off  in  the  specimen  before  us,  we  are  at  a  loss 
to  know  whether  there  was  an  isthmus,  or  whether  the  branchial  aperture  from  either  side  met 
under  the  throat.  At  any  rate,  if  an  isthmus  was  present,  it  could  not  have  been  very  wide. 
We  are  inclined,  however,  to  think  that  the  apertures  were  continuous.  The  cheeks  and  the 
upper  portion  of  the  opercle  are  covered  with  very  small  scales. 

Most  of  the  dorsal  region  is  occupied  by  a  fin,  spinous  in  structure  for  the  four-fifths  of  its 
length  ;  a  vertical  line  drawn  from  its  origin  would  intersect  the  opercle  through  about 'its 
middle.  The  anterior  seven  rays  are  situated  along  the  declivity  of  the  nape  ;  the  first  is  the 
highest  of  all,  and  the  seventh  the  smallest,  giving  to  that  portion  of  the  fin  a  sub-triangular 
shape.  The  rest  of  the  spinous  portion,  composed  of  thirty  rays,  maintains  a  uniform  height 
throughout,  and  is  less  elevated  than  the  soft  portion.  The  latter,  composed  of  thirteen  or  four¬ 
teen  articulated  but  undivided  rays,  is  convex  upon  its  upper  margin.  The  posterior  rays, 
when  bent  backwards,  do  not  quite  reach  the  base  of  the  caudal  fin.  The  caudal  fin  consti¬ 
tutes  the  ninth  of  the  total  length  ;  its  posterior  margin  is  concave,  and  its  lobes  are  rounded. 
The  rays  composing  it  are  simple,  or  else  not  bifurcated  like  those  of  the  dorsal  fin.  The  anal 
is  quite  long,  and  deeper  than  the  dorsal.  Its  base  extends  somewhat  more  posteriorly  than  that 
of  the  latter,  and  its  posterior  rays,  when  bent  backwards,  nearly  approximate  the  base  of  the 
caudal.  The  anterior  two  rays  are  spinous,  and  shorter  than  the  rest,  which  remain  simple  or 
undivided,  as  in  the  caudal  and  dorsal.  The  portion  of  that  fin  placed  opposite  the  soft  rays  of 
the  dorsal  is  a  little  deeper  than  the  remaining  portion.  The  base  of  the  anal  fin  is  somewhat 
less  than  the  half  of  the  entire  length  of  the  fish.  The  insertion  of  the  ventrals  is  situated  much 
in  advance  of  the  insertion  of  the  pectorals,  immediately  under  the  throat.  They  are  long  and 
slender,  composed  of  four  undivided  rays,  the  external  of  which  in  a  rather  rudimentary  state. 
The  insertion  of  the  pectorals  is  placed  in  advance  of  a  vertical  line,  which  would  be  drawn  from 
the  seventh  dorsal  spine.  They  are  composed  of  thirteen  undivided  rays. 

Br.  YI:  YI;  D  XXXVII,  13  ;  A  II,  34 ;  C4,  1,5,4,  1,3;  YI,3;  P  13. 

The  scales  are  exceedingly  small,  unimbricated,  and  but  very  imperfectly  arranged  into  series. 
They  are  a  little  longer  than  deep,  anteriorly  almost  straight,  laterally  rounded,  and  convex 
posteriorly.  Radiating  grooves  run  in  all  directions  from  the  centre  to  the  periphery.  The 
lateral  line  is  composed  of  a  series  of  very  conspicuous  tubes  :  starting  from  the  upper  and 
posterior  angle  of  the  opercle,  it  forms  an  undulated  arch  above  the  pectoral  fins,  reaching 
the  middle  line  of  the  flanks  opposite  the  origin  of  the  anal,  hence  straightway  to  the  base  of 
the  caudal.  Under  the  abdomen  the  scales  are  minute,  almost  imperceptible.  It  has  already 
been  remarked  that  the  cheeks  and  the  upper  portion  of  the  opercle  were  covered  with  minute 
scales.  We  find  the  latter  extending  over  the  rays  of  the  caudal  to  a  considerable  extent ;  also 
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along  the  rays  of  the  dorsal  and  anal  fins.  They  may  be  observed,  smaller  still,  on  the  base  of 
the  pectorals. 

The  ground  color  is  yellowish  brown  above,  and  olivaceous  along  the  lower  half  of  the  flanks. 
There  are  irregularly  transverse,  blackish  brown  blotches,  sometimes  interrupted,  when  they 
constitute  longitudinal  bands  or  vittte.  The  head  is  deep  brown  above.  An  elongated,  trian¬ 
gular,  deep  brown  blotch,  may  be  observed  extending  from  the  posterior  rim  of  the  orbit,  its 
summit,  across  the  upper  part  of  the  opercular  apparatus,  its  termination.  The  sides,  and  the 
lower  surface  of  the  head  are  yellowish.  The  abdomen  is  dull  yellow.  The  fins  have  the 
general  hue  of  the  regions  to  which  they  belong.  The  dorsal  and  anal  are  blotched  in  the 
direction  of  the  transverse  bands  ;  the  pectorals  and  caudal  are  olivaceous,  with  traces  of  trans¬ 
verse  narrow  blackish  bars,  the  ventrals  being  unicolor. 

The  entire  length  of  the  specimen  figured  and  described  is  about  eleven  inches. 

References  to  the  figures. — Plate  XIII,  fig.  1,  represents  Heterostichus  rostratus  somewhat 
reduced  in  size.  Fig.  2  is  an  outline  from  above.  Fig.  3,  a  scale  from  the  dorsal  region. 
Fig.  4,  a  tube  from  the  lateral  line.  Fig.  5,  a  scale  from  the  abdominal  region. 
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Family  SPHYRAENIDAE^  Bonap. 

We  come  now  to  a  family  composed,  so  far,  of  very  few  generic  representatives,  in  which 
the  body,  being  covered  with  scales  cycloid  in  structure,  assumes  an  elongated  and  rather 
slender  aspect,  though  some  species  grow  to  a  very  large  size.  To  give  an  idea  of  tjiis,  we 
need  but  mention  that  the  “barracuda”  of  our  southern  States,  a  fish  attaining  seven  or 
eight  feet  in  total  length,  is  one  of  its  members.  The  snout  is  quite  elongated  and  tapering 
forwards,  the  jaws  being  provided  with  sharp  teeth.  There  are  two  dorsal  fins,  widely  sepa¬ 
rated  from  each  other,  the  first  occupying  about  the  middle  of  the  hack,  the  second  about  half 
way  between  the  latter  and  the  caudal.  The  anal  is  opposite  the  second  dorsal,  and  the  ven¬ 
trals  are  inserted  under  the  first  dorsal.  The  cheeks  and  opercular  apparatus  are  covered  with 
scales. 

The  fishes  of  this  family  are  all  marine,  and  of  rather  voracious  propensities,  they  being 
carnivorous,  strong,  and  swift.  Their  flesh  is  not  held  in  very  great  esteem. 

SPHYRAENA,  Artedi. 

Gen.  Ghar. — Long  and  acute  teeth  upon  the  preinaxillaries,  dentaries,  vomer  and  palatines  ;  lower  jaw  longer  than  the 
upper.  Premaxillaries  forming  the  external  margin  of  the  upper  arcade  of  the  mouth.  Caudal  fin  strongly  bifurcated. 
Second  dorsal  fin  well  developed,  and  composed  of  conspicuous  and  articulated,  or  soft  rays.  Scales  small. 

Syn. — Sphyraena,  Artedi,  Gen.  Pise.  Append.,  1738.  Editio  emend.  Walbaum,  1792,  576. — Ccv.  &  Val.,  Hist, 
nat.  Poiss.  Ill,  1829,  325. — Storer,  Synops.,  1846,  47. 
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This  genus  is  distinguished  from  Paralepis  by  the  protrusion  of  the  lower  jaw  beyond  the 
upper,  the  more  advanced  position  of  both  dorsal  fins,  and  hence  of  the  ventrals.  In  Paralepis 
the  second  dorsal  being  rather  small,  composed  of  inconspicuous  rays. 

SPHYRAENA  ARGENTEA,  Grd. 

Plate  XIY. 

Spec.  Char. — Head  constituting  a  little  more  than  the  fourth  of  total  length.  Origin  of  anal  under  middle  of  second 
dorsal.  Origin  of  ventrals  a  little  in  advance  of  middle  of  second  dorsal.  Bluish  black  above,  whitish  on  the  sides, 
yellowish  beneath.  Lateral  line  dark.  Argentine  reflect  all  over. 

Syn. — Sphyraena  argentea,  Grd.  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  144. 

The  body  is  stoutish,  thickest  upon  the  middle  of  its  length  and  somewhat  compressed,  the 
depth  being  about  one-third  more  than  the  thickness.  The  head,  constituting  a  little  more 
than  the  fourth  of  the  entire  length,  which,  in  the  specimen  figured  and  described,  is  thirty-five 
inches.  The  snout  is  conical  and  pointed,  and  the  mouth  of  moderate  size ;  the  posterior 
extremity  of  the  maxillary  leaves  a  distance  of  three-fourths  of  an  inch  between  it  and  a  vertical 
line  made  to  pass  in  advance  of  the  anterior  rim  of  the  orbit.  The  premaxillary  teeth  are  very 
small;  those  on  the  dentary  (lower  jaw)  are  moderately  developed;  on  the  vomer  and  palatines 
they  are  conspicuous  and  strong.  The  eye  is  sub-elliptical  in  shape  and  of  medium  development; 
its  anterior  rim  is  a  little  nearer  to  the  tip  of  the  lower  jaw  than  the  posterior  edge  of  the 
opercular  apparatus.  The  posterior  margin  of  the  first  dorsal  fin  is  nearly  equidistant  between 
the  extremity  of  the  lower  jaw  and  the  base  of  the  central  rays  of  the  caudal.  It  is  higher  than 
long,  and  composed  of  five  spiny  rays,  the  posterior  one  of  which  being  the  smallest  and  the 
second  the  highest.  The  second  dorsal  is  composed  of  eleven  soft  rays,  the  anterior  being  quite 
small ;  its  upper  margin  is  concave ;  its  anterior  margin  more  than  twice  the  height  of  the  pos¬ 
terior,  and  a  little  higher  than  the  length  of  its  base.  The  caudal  is  deeply  forked,  composed 
of  eighteen  strongly  developed  rays,  and  a  few  rudimentary  ones  exteriorly  to  each  lobe.  The 
anal  has  the  shape  and  structure  of  the  second  dorsal ;  its  origin  is  situated  opposite  the  middle 
of  the  fin  just  mentioned.  The  insertion  of  the  ventrals  is  about  opposite  the  middle  of  the  first 
dorsal,  mayhap  somewhat  in  advance.  Their  external  spine  is  strong  and  acerated.  The  pec- 
.torals  are  somewhat  longer  than  the  ventrals. 

Br.  VII:  VII;  D  V,  11 ;  A  10;  C  4,  1,  8,  8,  1,  3;  VI,  5;  P  13. 

The  scales  are  rather  small,  especially  on  the  dorsal  region  ;  they  are  largest  in  the  lateral 
line.  Their  shape  is  quite  irregular,  being  higher  than  long  on  the  back  and  belly,  and  longer 
than  high  on  the  lateral  line,  which  is  straight.  The  opercular  apparatus  and  the  temporal 
region-  are  densely  covered  with  scales.  The  upper  surface  of  the  head  is  smooth.  The  color  of 
the  upper  region  of  the  head  and  the  body  above  the  lateral  line  is  bluish-black,  whitish  on 
the  sides  and  yellowish  on  the  abdomen.  The  scales  exhibit  an  argentine  reflection,  which 
extends  to  the  sides  of  the  head  and  lower  jaw.  The  lateral  line  is  blackish.  The  interradial 
membrane  of  the  dorsal,  caudal,  anal,  and  pectorals,  is  yellowish,  whilst  the  rays  themselves  are 
greyish.  The  ventrals  exhibit  a  uniform  yellowish  hue. 

Peferences  to  the  figures. — Plate  XIV,  fig.  1,  represents  the  profile  of  Sphyraena  argentea , 
natural  size.  Fig.  2,  a  scale  from  the  dorsal  region.  Fig.  3,  a  scale  from  the  lateral  line. 
Fig.  4,  a  scale  from  the  abdominal  region. 
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Tribe  of  Cataphracti,  or  mailed  cheeks. 

A  feature  common  to  ail  the  “  mailed  cheeks  ”  consists  in  the  extension  backwards  of  one, 
and  sometimes  two,  of  the  sub-orbital  bones  as  far  as  the  limb  of  the  preopercle,  thus  con¬ 
stituting  a  bridge,  or  else  a  bony  buttress  across  the  cheeks. 

We  begin  the  series  with  the  Heterolepid  family,  which,  by  its  general  aspect,  reminds  us  of 
the  Tracbinids  of  the  percoid  tribe,  thus  bringing  the  two  groups  in  closer  union. 

The  family  of  Triglidce,  of  exclusively  marine  habits,  and  which  is  composed  of  the  gurnards, 
sea-robins,  and  sea-swallows  of  the  Atlantic  coast,  has  furnishedAno  representatives  along  the 
Pacific  coast. 

The  cottoids,  or  sculpins,  and  hull-heads,  on  the  other  hand,  seem  to  compensate  for  the 
absence  of  the  former  in  the  fresh  waters  of  the  western  slope  of  the  Rocky  mountains,  and 
especially  in  the  sea. 

The  scorpaenids,  or  sea  scorpions,  and  rose  fishes,  exclusively  marine  also,  are  well  represented, 
particularly  in  species  of  the  rose-fish  genus,  or  Norway  haddock. 

The  gasterosteid,  or  sticklebacks,  of  the  fresh  and  brackish  waters  are  likewise  quite 
numerous. 


Family  HETEROLEPID AEj  Girard. 

The  natural  characters  which  may  he  assigned  to  this  family,  in  order  to  distinguish  it  from 
the  other  groups  of  Cataphracti,  or  mailed  cheeks,  consist  in  an  elongated,  suh-fusiform,  and 
rather  compressed  body,  covered  with  small  scales,  varying  in  size,  shape,  and  structure,  being 
either  ctenoid  or  cycloid.  The  dorsal  region  is  almost  entirely  occupied  by  a  long  and  continuous 
fin,  or  two  distinct  fins,  more  or  less  contiguous,  composed  of  undivided  rays  in  the  former  case, 
of  undivided  and  of  articulated  ones  in  the  second.  The  anal  fin  is  elongated,  and,  generally 
speaking,  resembles  the  soft  portion  of  the  dorsal,  with  the  exception  that  the  interradial 
membrane  is  more  or  less  emarginated.  The  ventral  fins  are  situated  under  the  pectorals. 

Canine  teeth  exist  upon  the  jaws  ;  either  canine,  or  velvet-like  ones,  or  both  kinds  upon  the 
vomer  and  palatines.  The  head  above  is  spineless,  provided  sometimes  with  membranous  flaps, 
like  Scorpaena.  The  opercle  and  preopercle  are  either  smooth  or  provided  with  small  spines. 
A  bony  arcade,  formed  by  the  suh-orhitals,  may  he  traced  across  the  cheek,  concealed  under  the 
flesh,  skin,  and  scales  of  that  region,  and  which  tells  of  the  affinities  of  this  family  with  the 
tribe  of  Cataphracti. 
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Species  of  this  family  were  first  made  known  by  Pallas,  in  1810,*  under  the  names  of  Labrax 
lagocephalus,  L.  decagrammus ,  L.  superciliosus,  L.  monopterygius,  L.  octogrammus,  and  L.  hexa- 
grammus.  The  latter  is  figured  in  the  illustrated  edition  of  Cuvier’s  Animal  Kingdom,  plate 
lxxxiii,  fig.  2,  under  the  head  of  Ghirus ,  a  generical  name  attributed  to  Steller. 

We  regret  to  say  that  we  have  had  no  access  to  the  Memoirs  of  the  Academy  of  St.  Peters¬ 
burg,  above  alluded  to,  and  therefore  we  remain  very  imperfectly  acquainted  with  the  specific 
descriptions  of  Pallas,  and  ignore  totally  the  origin  of  the  genus  Ghirus,  as  well  as  its  generical 
characters  as  formulated  by  its  author. 

On  a  former  occasion,!  when  we  described  the  three  following  species  under  the  name  of 
Ghirus,  we  attempted  to  circonscribe  that  genus.  Subsequently  we  thought  the  range  ascribed 
to  it  too  wide,  and  availed  ourselves  of  the  opportunity  to  subdivide  it,  preserving  the  n&me  of 

^  ^.CHIRUS,  Steller. 

for  those  species  which  are  characterized  by  an  elongated  body,  a  small  head,  and  a  mouth  but 
little  cleft.  The  jaws  being  provided  with  small,  conical,  and  unequal  teqth.  The  opercular 
apparatus  smooth  and  without  spiny  processes.  A  single  and  continuous  dorsal  fin  occupying 
most  of  the  dorsal  region,  and  composed  of  undivided  rays.  The  insertion  of  the  ventral  fins 
being  situated  immediately  posterior  to  the  base  of  the  pectorals.  Lateral  lines  multiple. 

This  character  of  the  presence  of  several  lateral  lines,  which  Ghirus  has  in  common  with 
Ghiropsis,  is  one  of  the  most  curious  in  the  class  of  fishes,  and  known  to  occur  in  but  few 
instances  out  of  the  present  family ;  such  the  genus  Ghela,  a  cyprinoid  inhabiting  the  fresh 
waters  of  East  India.  We  would  mention  Po/richthys,  of  the  toad. fish  family,  as  another 
instance,  and,  perhaps,  Peprilus  of  the  Scomberoid  family. 

The  fishes  of  the  present  family  are  of  a  tolerable  size,  being  brought  to  the  San  Francisco 
market,  and  sell  pretty  well,  especially  the  species  of  Ghiropsis,  which  are  not  uncommon.  We 
are  inclined  to  think  the  flesh  of  Ophiodon  and  Oplopoma  more  delicate  and  more  highly  flavored 
than  in  the  one  just  alluded  to.  They  are  all  inhabitants  of  the  sea. 

CHIROPSIS,  Girard. 


Gen.  Char. — Body  sub-fusiform  ;  head  well  developed  ;  mouth  of  medium  size.  Slender  canine  teeth  on  both  jaws  ;  velvet¬ 
like  teeth  on  the  front  of  the  vomer  and  on  the  palatines.  Opercle  and  preopercle  without  either  spines  or  serratures.  Cheeks, 
opercular  apparatus,  and  upper  surface  of  head  covered  with  small  scales.  A  supraocular,  abrorescent,  membranous  flap. 
Gill  openings  continuous  under  the  throat.  Branchiostegal  rays  six  in  number.  Two  dorsal  fins,  a  spinous  and  an  articulated 
one,  occupying  most  of  the  dorsal  region.  Insertion  of  ventrals  situated  behind  that  of  the  pectorals.  Caudal  posteriorly  rounded 
or  sub-truncated.  Scales  finely  serrated  posteriorly.  Several  lateral  lines. 


Syn. — Chiropsis,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  November,  1587,  201. 

This  genus  may  be  distinguished  from  that  of  Ghirus  of  Steller  by  a  more  compact  body,  a 
larger  head,  and  larger  mouth,  two  dorsal  fins,  the  anterior  alone  composed  of  undivided  rays, 
and  perhaps  also  by  the  presence  above  the  orbits  of  a  membranous  arborescent  flap.  All  the 
species  of  Ghiropsis  known  to  us  up  to  the  present  day  have  the  latter  character  more  or  less 
conspicuously  developed.  The  lips  are  rather  thickish  and  well  developed,  the  mouth  more  or 
less  protractile,  and  the  pectorals  broad,  with  their  inferior  rays  thick  and  not  dichotomised, 
and  the  interradial  membrane  emarginatet^  The  scales  might  almost  be  termed  polymorphic 
in  their  outline,  so  great  are  the  variations  observed  among  them. 


*Mem.  de  l’Academie  de  St.  Petersbourg,  vol.  XI. 
t  Proc.  Acad.  Nat.  Sc.  Philada,  VII,  1854,  132. 
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1.  CHIROPSIS  CONSTELLATUS,  Grd. 

Plate  XIX. 

Spec.  Char. — Dorsal  fins  contiguous.  Caudal  fin  posteriorly  sub-concave.  Anal  exteriorly  rounded,  or  convex  Scales  on 
the  middle  of  the  flanks  conspicuously  larger  than  elsewhere.  Greenish-brown  with  groups  of  black  dots  on  the  anterior  part  of 
body  and  sides  of  head.  Pectorals  densely  dotted  with  black. 

Syn. — Cldrus  constellatus,  Grd.  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  141. 

The  body  is  sub-fusiform,  compressed,  deepest  upon  the  thoracic  region,  and  diminishing 
posteriorly  towards  the  base  of  the  tail.  The  greatest  depth  is  greater  than  the  length  of  the 
head,  and  a  little  more  than  the  fourth  of  the  total  length.  The  head  is  contained  four  times 
and  a  half  in  the  total  length.  The  snout  is  sub-conical,  the  mouth  moderately  cleft,  and  the 
extremity  of  the  maxillary  extends  to  a  vertical  line  drawn  somewhat  inwardly  to  the  anterior  rim 
of  the  orbit.  The  eye  is  sub-elliptical,  its  horizontal  diameter  being  contained  a  little  over  four 
times  in  the  length  of  the  side  @f  the  head.  The  supra-orbital  membranous  flap  is  hut  mode¬ 
rately  developed,  inserted  nearly  at  right  angle  with  the  rim  of  the  orbit,  just  above  the  posterior 
third  of  the  latter.  The  edge  of  the  flap  is  fringed,  though  not  so  represented  on  the  figure.  The 
branchiostegals  are  six  on  either  side,  and  all  well  developed.  The  anterior  dorsal  is  somewhat 
higher  than  the  second,  though  shorter  upon  its  base.  Both  fins  are  contiguous,  a  feature 
which  the  figure  fails  to  represent.  The  posterior  margin  of  the  caudal  is  likewise  sub-concave 
or  sub-emarginated,  contrarily  to  its  aspect  in  the  figure  published.  The  caudal  fin  enters 
about  six  times  and  a  half  in  the  total  length.  The  anal  is  nearly  as  long  as  the  soft  dorsal, 
but  not  quite  so  deep.  The  tips  of  the  ventrals  and  pectorals  are  nearly  even,  but  do  not  extend 
quite  as  far  as  the  vent,  which  is  situated  somewhat  in  advance  of  the  origin  of  the  anal  fin. 

Br.  VI :  VI ;  D  XXI,  25  ;  A  24 ;  C  5,  1,  8,  7,  1,  4 ;  V  I,  5  ;  P.  19. 

The  scales  are  disposed  upon  distinct  series,  which  may  be  traced  obliquely  or  longitudinally. 
In  shape,  they  are  much  longer  than  deep,  somewhat  irregular  in  their  outline,  and,  generally 
speaking,  ciliated  upon  their  posterior  margin,  in  part  (fig.  5),  or  whole  (figs.  7  and  8).  Diverging 
furrows  exist  upon  the  anterior  section  of  the  scale  only.  We  observe  five  lateral  lines  ;  the 
uppermost  meets  its  fellow  of  the  opposite  side  upon  the  occipital  region  ;  hence  they  diverge 
and  follow  the  base  of  the  dorsal  fin  as  far  as  the  middle  of  the  soft  portion,  and  there  termi¬ 
nate.  The  second  of  these  lines  starts  from  the  nape,  and  runs  along  the  dorsal  region  to  the 
base  of  the  caudal  fin.  Anteriorly,  four  longitudinal  series  of  scales  may  be  observed  between 
the  first  and  second  lines.  The  third  line  occupies  the  usual  region  ;  it  originates  above  the 
opercle,  and,  concurrent  with  the  dorsal  outline,  runs  towards  the  middle  of  the  caudal  fin. 
Eight  longitudinal  series  of  scales  may  be  counted  within  the  area  included  between  the  second 
and  third  lines,  at  their  origin.  The  fourth  line  may  be  traced  along  the  lower  portion  of  the 
flanks  from  the  edge  of  the  branchial  fissures,  passing  beneath  the  base  of  the  pectorals,  hence 
above  the  insertion  of  the  ventrals,  to  disappear  towards  the  peduncle  of  the  tail.  Thus  the 
area  enclosed  by  the  third  and  fourth  lines  embraces  the  entire  side  of  the  abdomen,  which  is 
provided  with  the  largest  scales.  Finally,  the  fifth  line  is  observed  along  the  mesial  line  of 
the  thorax  and  abdomen,  commencing  near  the  thoracic  belt,  branching  off  right  and  left  one- 
third  of  the  way  between  the  insertion  of  the  ventrals  and  the  origin  of  the  anal,  to  terminate 
near  the  base  of  the  caudal.  The  figure  does  not  give  an  accurate  view  of  the  direction  of  this 
fifth  line.  Small  scales  may  be  observed  upon  the  base  of  the  caudal,  dorsal,  and  pectoral  fins. 
The  upper  part  of  the  head,  the  opercular  apparatus,  and  the  cheeks  are  densely  covered  with 
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small  scales  similar  in  size  and  shape  to  those  observed  upon  the  thoracic  and  abdominal  regions. 
The  snout  and  region  in  advance  of  the  orbit  is  perfectly  smooth,  as  also  the  chin,  interopercle 
and  branchial  apparatus. 

The  color  is  greenish  or  yellowish  brown,  lighter  beneath  than  above ;  obsolete,  cloud-like 
patches  appear  occasionally  on  the  sides  of  the  body  ;  black  dots,  disposed  in  groups  varying 
in  number,  occupy  the  anterior  and  upper  region  of  the  hack  and  sides  of  the  head,  irregularly 
arranged  in  each  group  around  a  central  whitish  or  yellowish  spot ;  blackish  maculae  may  also 
he  observed  upon  the  cheeks  and  opercular  apparatus  ;  the  pectorals  and  ventrals  are  spotted 
with  yellow  and  black  ;  the  other  fins  are  greyish  or  blackish. 

References  to  the  figures. — Plate  XIX,  figure  1,  represents  Chiropsis  constellatus ,  somewhat 
reduced  in  size.  Figure  2  is  an  outline  of  an  upper  view,  showing  the  comparative  thickness 
of  the  fish,  as  well  as  the  three  upper  lateral  lines.  Figure  3,  is  a  section  of  the  body 
across  the  line  of  greatest  depth.  Figure  4,  a  scale  of  the  uppermost  line.  Figure  5,  a  scale 
from  the  area  between  the  first  and  second  lines.  Figure  6,  a  scale  from  the  second  line.  Figure 
7,  a  scale  between  the  second  and  third  lines.  Figure  8,  a  scale  between  the  third  and 
fourth  lines.  Figure  9,  a  scale  from  the  fourth  line  ;  and  figure  10  a  scale  from  the  fifth  line. 
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2.  CHIROPSIS  PICTUS,  Grd. 


Plate  XX,  Figs.  1 — 4. 

Spec.  Char. — Dorsal  fins  contiguous  ;  caudal  fin  sub-truncated  posteriorly.  Ground  color  dark  brown,  with  numerous 
Vermillion  spots,  bordered  with  black,  upon  the  sides  and  lower  fins.  Under  surface  of  head,  throat,  and  belly  whitish  or 
yellowish. 

Syn. — Chirm  pictus ,  Grd.  Proc.  Acad.  Nat.  Sc.  Philad.  YII,  1854,  132. 

Grystes  lineatus,  Ayres,  Proc.  Cal.  Acad.  Nat.  Sc.  I,  1854,  9. 

The  dorsal  outline  is  more  depressed  than  in  the  other  species  of  this  genus.  The  greatest 
depth,  which  is  equal  to  the  length  of  the  head,  is,  as  usual,  upon  the  thoracic  region,  but  it 
diminishes  very  gradually  towards  the  peduncle  of  the  tail.  The  head  enters  about  four  times 
and  a  half  in  the  total  length,  as  in  G.  constellatus ,  but  the  caudal  fin,  instead  of  being  contained 
six  times  and  a  half  in  the  total,  length,  enters  in  it  seven  and  a  half  times.  The  eye  is  sub¬ 
circular,  smaller  than  in  the  preceding  species,  for,  its  diameter  is  contained  five  times  in  the 
length  of  the  side  of  the  head.  The  lips  are  very  fleshy,  and  the  teeth  less  conspicuous  than  in 
G.  constellatus.  The  supraocular  flaps  are  well  developed,  and  fringed  upon  their  edges.  The 
base  of  the  first  dorsal  is  a  little  shorter  than  that  of  the  second,  which  is  equal  to  the  base  of 
the  anal.  The  fins,  as  a  general  feature,  are  less  developed  than  in  G.  constellatus. 
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Br.  VI :  YI ;  D  XIX,  23  ;  A  21 ;  C.  4,  1,  1,  8,  1,  6  ;  V  I,  5  ;  P  19. 

The  scales  are  more  uniform  than  in  G.  constellatus ;  they  are  much  smaller  upon  the  opercular 
apparatus  and  cheeks  than  in  the  latter  species.  The  interopercle,  snout,  branchiostegal  appa- 
tus,  are  smooth*  The  type  of  scales  is  the  same  as  in  the  other  species  of  this  genus  :  ciliated 
posteriorly,  and  furrowed  upon  the  anterior  section  only.  Those  constituting  the  lateral  lines 
having  no  cilise ;  and,  besides,  distinguishable  by  their  pyriform  outline,  the  attenuated  ex¬ 
tremity  being  the  posterior  one.  The  ordinary  scales  are  much  longer  than  deep.  There  are 
five  lateral  lines,  as  in  the  preceding  species;  the  uppermost  i3  not  quite  so  near  the  dorsal 
line,  and  hence  closer  to  the  second.  No  marked  differences  are  observed  in  their  direction, 
origin,  and  termination,  except  that  in  the  fifth,  the  point  of  divergence  begins  at  a  little  distance 
behind  the  origin  of  the  ventrals.  The  diverging  curve  is  elongated.  Small  scales  may  he 
seen  upon  the  base  of  the  caudal,  dorsal,  and  pectoral  fins. 

The  ground  color  is  dark  brown  above  ;  lighter  beneath.  Numerous  vermillion  spots,  mar¬ 
gined  with  black,  and  varying  in  size,  are  distributed  without  system  all  over  the  body.  The 
dorsals  and  caudal  fin  are  blackish  brown,  unicolor  in  the  adult,  blotched  in  the  young. 
The  anal  is  bluish  black,  with  a  series  of  large  vermillion  spots.  The  ventrals  are  similarly 
bluish  black,  hut  the  spots  are  smaller.  The  base  of  the  pectorals  is  brown,  with  three  black 
crescents;  exteriorly  yellowish. 

References  to  the  figures. — Plate  XX,  fig.  1,  represents  Chiropsis  pictus,  somewhat  reduced. 
Fig.  2  is  a  scale  from  the  abdominal  region.  Fig.  3  a  scale  from  the  middle  lateral  line.  Fig.  4 
a  scale  from  the  dorsal  region. 
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3.  CHIROPSIS  GUTTATUS,  Grd. 


Plate  XX,  Figs.  5-8. 

Spec.  Chau. — Dorsal  fins  contiguous.  Caudal  fin  posteriorly  sub-concave.  Ground  color  olivaceous  ;  upper  regions  with 
crowded  small  black  spots ;  fins  blackish  brown. 

Svn. — Chirus  guttaius,  Gkd.  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  132. 

The  body  in  its  general  outline  is  intermediate  in  form  between  C.  constellatus  and  O.  pictus, 
though  more  like  the  latter  in  its  general  bearing,  the  dorsal  and  ventral  outlines  being  more 
arched.  The  greatest  depth  is  somewhat  greater  than  the  length  of  the  head  and  contained  about 
four  times  in  the  total  length.  The  head  is  proportionally  larger  than  in  the  two  foregoing 
species.  The  caudal  fin,  on  the  other  hand,  enters  nearly  seven  times  and  a  half  in  the  total 
length,  as  is  the  case  in  C.  pictus.  The  eye  is  larger  than  in  G.  pictus ,  since  its  diameter  is 
contained  but  four  times  in  the  length  of  the  side  of  the  head.  The  supraocular  flaps  are 


FISHES - HETEROLEPIDAE - CHIROPSIS  NEBULOSUS. 


45 


quite  small,  and,  as  usual,  fringed.  The  base  of  the  first  dorsal  is  a  little  longer  than  that  of 
the  second,  which  is  nearly  equal  to  the  base  of  the  anal.  The  first  dorsal  is  more  elevated  ante¬ 
riorly  than  in  0.  pictus.  The  posterior  extremity  of  the  pectoral  fins  does  not  extend  quite  a  far 
back  as  the  tips  of  the  ventrals,  which  approximate  the  vent,  without,  however,  reaching  it. 

Br.  VI :  VI ;  D  XXI,  25  ;  A  24  ;  C  5,  1,  7,  6,  1,  6  ;  V  I,  5  ;  P  19. 

The  scales  are  somewhat  larger  than  in  C.  pictus,  but  similar  in  shape  and  structure.  There 
are  also  five  lateral  lines,  the  uppermost  of  which  running  nearer  the  dorsal  line  than  in 
C.  pictus.  The  point  of  divergence  of  the  fifth  of  these  lines  begins  nearly  midway  between 
the  origin  of  the  ventrals  and  the  vent.  The  curve  is  also  more  open.  The  scales  covering  the 
opercular  apparatus  are  larger  than  in  C.  pictus.  The  base  of  the  caudal,  pectorals,  and 
dorsals  exhibit  small  scales,  as  in  the  foregoing  species. 

The  ground  color  is  olivaceous  ;  the  sides  and  upper  part  of  the  head  are  clouded  with  dusky 
brown  or  red.  The  upper  region  of  the  body  exhibits  crowded,  small,  blackish  spots,  extending 
likewise  over  the  head.  The  dorsal,  caudal,  and  pectorals  are  clouded  with  brown,  the  anal 
and  ventrals  being  blackish.  The  inferior  region  of  the  head  and  belly  is  unicolor,  and  of  a 
lighter  hue  than  the  back. 

References  to  the  figures. — Plate  XX,  fig.  5  represents  Chiropsis  guttatus,  somewhat  reduced 
in  size.  Fig.  6  is  a  scale  from  the  dorsal  region.  Fig.  7,  a  scale  from  the  middle  lateral  line. 
Fig.  8,  a  scale  from  the  sides  of  the  body. 
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San  Francisco,  Cal _ _ 

1853 

Lt.  Williamson _ _ 

Alcoholic _ 

Dr.  Heermann  _ 
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Presidio,  Cal._ _ _  _ 

1853 

Lt.  Trowbridge _ _ _  _  _ 

Lt.  Trowbridge 
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1 

Astoria,  Oregon _  .  - 

1853 

. do . 

4.  CHIROPSIS  NEBULOSUS,  Grd. 

Spec.  Char. — Dorsal  fins  contiguous.  Caudal  posteriorly  sub-concave.  Lower  portion  of  cheeks  and  opercular  apparatus 
scaleless.  Base  of  anal  longer  than  soft  dorsal.  Upper  region  black  ;  inferior  region  olivaceous. 

This  species  has  the  general  appearance  of  G.  constellatus ,  though  a  good  deal  more  elongated. 
The  greatest  depth  is  equal  to  the  length  of  the  head,  which  is  contained  four  times  and  a  half 
in  the  total  length,  in  which  the  caudal  enters  seven  times  and  a  half.  The  lower  half  of  the 
cheeks  and  opercular  apparatus  is  scaleless.  The  eye  is  of  moderate  development,  sub-elliptical 
in  shape,  its  horizontal  diameter  being  contained  five  times  in  the  length  of  the  side  of  the 
head.  The  supraocular  flap  is  very  slender  and  fimbriated.  The  spinous  portion  of  the 
dorsal  fin  is  a  good  deal  longer  than  the  soft  portion.  The  latter  is  also  shorter  than  the  anal, 
the  origin  of  which  is  situated  in  advance  of  the  junction  of  the  two  dorsals.  The  pectorals  are 
very  broad  ;  their  extremities  do  not  extend  quite  as  far  back  as  the  tips  of  the  ventrals,  which 
remain  at  a  considerable  distance  from  the  vent. 

Br.  VII:  VIII ;  D  XXV,  19;  A  25  ;  C  6,  1,  7  6,  1,  5  ;  V  I,  5  ;  P  19. 
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The  branchiostegals  are  seven  in  number.  The  base  of  the  dorsals  is  scaleless;  that  of  the 
caudal  and  pectorals  exhibit,  as  usual,  small  scales.  The  upper  lateral  line  does  not  extend 
beyond  the  middle  of  the  spinous  portion  of  the  dorsal ;  the  fourth  is  lost  about  the  anal  region ; 
the  divergence  of  the  fifth  takes  place  somewhat  nearer  the  origin  of  the  ventrals  than  the  vent. 
The  scales,  at  large,  are  of  moderate  development. 

The  upper  region  of  the  head  and  body  is  almost  black  ;  t.be  lower  portions  of  the  flanks  are 
clouded  with  black,  upon  an  olivaceous  ground.  The  inferior  region  of  the  head  and  body  is 
olivaceous,  punctated  with  black.  The  fins  are  olivaceous,  maculated  with  black,  the  maculae 
upon  the  anal  fin  being  fewer  and  much  larger  than  upon  the  dorsals. 


List  of  specimens. 
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OPLOPOMA,  Girard. 

Gen.  Char. — Body  elongated.  Membranous  flaps  above  the  orbits ;  preopercle  spinous ;  snout  conical ;  mouth  large  ; 
lower  jaw  longest.  Canine  teeth  upon  the  premaxillaries,  dentaries,  front  of  vomer,  and  the  palatines.  Gill  openings 
continuous  ;  branchiostegals,  six  on  either  side.  Dorsal  fins  continuous.  Caudal  posteriorly  sub-crescentic  or  else  concave. 
Insertion  of  ventrals  a  little  posterior  to  the  pectorals.  Body  covered  with  small,  cycloid  scales. 

Syn. — Oplopoma,  Grd.  Proc.  Acad.  Nat.  Sc.  Philda.  VIII,  1856,  136. 

With  the  general  aspect  of  Ohirus  and  Chiropsis,  in  the  shape  of  the  body,  cut  of  the  fins, 
and  tbe  presence  of  a  supraocular  flap  ;  this  genus  is  related  to  Ophiodon  by  the  shape  of  the 
bead,  the  presence  of  one  lateral  line  only,  and  the  structure  of  the  scales,  which  are  of  the 
cycloid  type.  Indeed,  there  is  a  closer  affinity  between  Oplopoma  and  Ophiodon  than  between 
the  other  members  of  the  same  group.  The  pectoral  fins  resemble  those  of  Chiropsis  more  than 
those  of  Ophiodon. 

OPLOPOMA  PANTHERINA,  Grd. 

Plate  XVIII,  Figs.  1 — 3. 

Spec.  Char. — Body  elongated  and  tapering.  Upper  surface  and  sides  of  head  granular.  Preopercular  spines  few,  small 
and  blunt.  Posterior  extremity  of  maxillary  extending  beyond  the  orbit.  Origin  of  anterior  dorsal  fin  situated  in  advance 
of  the  convexity  of  the  preopercle.  Scales  extending  over  the  base  of  both  the  caudal  and  pectoral  fins.  Blackish  brown 
above  reddish  brown  beneath.  Dorsal  and  lateral  regions  spotted  with  black. 
gYN. _ Oplopoma paniherina,  Grd.  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  135. 

The  body  is  very  elongated,  deepest  anteriorly,  and  tapering  gradually  from  the  thoracic 
region  backwards.  It  is  compressed,  much  deeper  than  broad  throughout  its  entire  length  ; 
its  profile  is  sub-fusiform.  The  head,  which  constitutes  a  little  more  than  the  fourth  of  the  total 
length,  is  elongated  and  conical,  slightly  depressed  upon  the  occipital  region  and  between  the 
orbits,  sloping  rapidly  towards  the  snout.  A  foliated  membranous  appendage  is  to  be  observed 
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upon  the  superior  posterior  part  of  the  orbit,  being  about  three-eighths  of  an  inch  long  and  half 
as  broad  where  broadest,  inserted  transversely,  so  as  to  lean  backwards  and  slightly  downwards 
along  the  orbit.  The  lower  jaw  is  longer  than  the  upper.  The  mouth  is  slightly  oblique 
upwards  and  rather  large,  since  the  posterior  extremity  of  the  maxillary  extends  to  a  vertical 
line  drawn  somewhat  posterior  to  the  entire  orbit.  The  jaws  are  furnished  with  canine  teeth 
of  different  size  ;  the  largest  may  be  observed  upon  the  branches  of  the  dentaries  and  upon  the 
vomer  ;  the  next  in  size  are  on  the  premaxillaries  and  the  palatines.  All  these  are  accompanied 
by  small  conical  and  acerated  teeth,  irregularly  distributed  over  the  bones  upon  which  they  are 
inserted ;  a  group  of  them  may  be  seen  on  each  side  of  the  symphysis  of  the  premaxillaries. 
The  surface  of  the  tongue  is  perfectly  smooth,  thin,  and  pointed  anteriorly.  The  eye  is  well 
developed ;  sub-elliptical  in  shape ;  its  longitudinal  diameter  entering  about  six  times  in  the 
length  of  the  side  of  the  head.  There  are  tw  o  nostril  openings  on  either  side,  quite  apart  from  one 
another  ;  the  anterior,  which  is  the  largest,  is  situated  in  advance  of  the  eye,  being  much  nearer 
the  orbit  than  the  extremity  of  the  upper  jaw ;  the  posterior  is  placed  upon  the  anterior  superior 
rim  of  the  orbit.  The  convexity  of  the  preopercle  is  provided  with  some  short  and  obtuse 
spines,  or  rather  obtuse  processes,  mostly  hidden  under  the  skin.  The  rest  of  the  opercular 
bones  are  smooth  and  without  spines  ;  the  opercle  has  the  shape  of  an  acute  triangle,  with  its 
summit  pointing  obliquely  towards  the  back*,  having  at  its  inferior  edge  a  prominent  subopercle, 
extending  beyond  the  summit  of  the  opercle,  and  likewise  in  a  very  oblique  position.  The 
interopercle  is  also  a  well  developed  bone.  The  gill  openings  are  very  widely  open,  in  the 
shape  of  an  obtuse  curve,  extending  beneath  to  the  hyoide  apparatus,  and  continuous  from  both 
sides.  The  branchiostegals  are  well  developed,  six  in  number,  on  either  side. 

The  anterior  dorsal  is  nearly  twice  the  length  of  the  posterior,  and  a  little  higher  upon  its 
middle.  It  commences  at  a  short  distance  from  the  occiput,  in  advance  of  a  vertical  line  which 
would  intersect  the  limb  of  the  preopercle.  It  is  composed  of  twenty-four  spinous  and  acerated 
rays,  the  four  anterior  being  shorter  than  the  sixth  and  the  following,  simulating  together  an 
independent  fin,  though  much  less  distinctly  than  in  Heterostichus  rostratus.  The  second  dorsal, 
which  is  united  to  the  first  at  its  base,  is  composed  of  twenty-one  articulated  rays,  with  two 
rudimentary  ones  and  a  small  spine  upon  its  anterior  margin,  from  which  a  membrane  is  sent 
to  the  posterior  spine  of  the  first  dorsal.  Most  of  the  articulated  rays  of  the  second  dorsal  are 
bifurcated  twice.  The  caudal  fin,  which  constitutes  a  little  less  than  the  eighth  of  the  total 
length,  is  posteriorly  concave  or  sub-crescentic,  and  composed  of  twelve  branched  and  two  undi¬ 
vided  rays,  with  a  few  rudiments  on  each  side.  The  origin  of  the  anal  is  nearly  opposite  the 
anterior  margin  of  the  second  dorsal,  with  which  it  is  even  posteriorly.  It  is  a  lower  fin,  com¬ 
posed  of  twenty-one  articulated  rays  and  a  small  spine  concealed  in  the  skin  at  its  anterior 
margin.  Most  of  the  rays  are  bifurcated,  and  the  interradial  membrane  emarginated  through¬ 
out.  The  ventrals  are  well  developed,  composed  of  five  branched  rays  and  a  rather  strong 
spine,  though  covered  by  the  integuments.  Their  insertion  takes  place  posteriorly  to  a  vertical 
line  passing  immediately  behind  the  base  of  the  pectorals.  Their  posterior  extremity  does  not 
extend  as  far  as  the  tips  of  the  latter  fins,  and  leaves  the  vent  far  off.  The  insertion  of  the 
pectorals  is  quite  oblique  and  reaches  the  inferior  surface  of  the  thorax  ;  they  are  very  large, 
broad,  and  long,  composed  of  seventeen  articulated  and  branched  rays,  the  inferior  ones  stouter 
and  shorter,  with  their  interradial  membrane  emarginated. 

Br.  VI— VI;  D  XXIV,  23;  A  I,  21;  C  2,  1,  6,  6,  1,  2;  V  I,  5  ;  P  17. 

The  vent  is  placed  considerably  in  advance  of  the  anterior  margin  of  the  anal,  and  provided 
posteriorly  with  a  fleshy,  sub-conical  appendage. 
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The  scales  are  small,  cycloid  in  structure,  elongated,  sub-elliptical,  much  longer  than  deep  ; 
rudimentary  or  very  small  ones  may  he  observed  upon  the  base  of  the  pectorals  and  caudal  and 
extending  to  a  certain  distance  along  their  rays.  The  upper  surface  of  the  head  is  scaleless,  hut 
finely  granular.  The  temporal  and  facial  regions  are  also  granular,  whilst  over  the  opercular 
apparatus  the  skin  is  perfectly  smooth.  The  lateral  line  is  composed  of  a  series  of  membranous 
tubes. 

The  ground  color  is  blackish  brown  above,  and  reddish  brown  beneath.  The  dorsal  and 
lateral  regions  are  scattered  all  over  with  small  black  spots,  which  may  be  observed  on  the  oper¬ 
cular  apparatus  and  cheeks.  The  inferior  regions  are  unicolor. 

References  to  the  figures. — Plate  XVIII,  fig.  1,  represents  Oplopoma  pantherina,  gomewhat 
reduced  in  size.  Fig.  2,  a  dorsal  scale.  Fig.  3,  a  scale  from  the  abdominal  region. 


List  of  specimens. 
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Inches. 

22 

1 

Cape  Flattery,  W.  T. 

1855 

Lieut.  Trowbridge 

Alcoholic _ 

OPHIODON,  Girard. 


Gen.  Char. — Mouth  deeply  cleft ;  canine  teeth  on  both  jaws  ;  very  long  patches  of  velvet-like  teeth  on  the  vomer  and 
on  the  palatines.  Convexity  of  preopercle  provided  with  small  spines.  Minute  scattered  scales  on  the  head,  cheeks,  and 
opercular  apparatus.  No  membranous  flap  above  the  orbit.  Gill  openings  continuous  under  the  throat ;  isthmus,  therefore, 
absent.  Branchiostegal  rays  six  in  number.  Scales  very  small,  not  serrated  posteriorly.  Lateral  line  concurrent  with  the 
dorsal  outline. 

Syn. — Ophiodon,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  133. 

The  body  and  head  are  more  slender  than  in  Ohiropsis  ;  the  mouth  more  deeply  cleft  and  the 
canine  teeth  much  more  developed.  The  velvet-like  teeth  constitute  longer  patches.  There  is 
one  continuous  dorsal  fin,  the  spinous  portion  of  which  is  longer  than  the  soft  and  articulated 
portion,  whilst  in  Cliiropsis  the  spinous  portion  constitutes  a  separate  fin,  and  is  shorter  or 
equal  to  the  soft  portion.  The  absence  of  a  membranous  flap  above  the  orbit  and  the  presence 
of  small  spines  on  the  preopercle  will  likewise  distinguish  Ophiodon  from  Ghiropsis.  The  scales, 
pectinated  in  one  and  smooth  in  the  other,  will  afford  the  means  of  discriminating  very  readily 
between  both  genera. 

OPHIODOX  ELONGATUS,  Grd. 

Plate  XVIII,  Figs.  4-1. 

Spec.  Char. — Body  lanceolated ;  head  sub-conical,  depressed.  Mouth  deeply  cleft ;  posterior  extremity  of  maxillary 
extending  to  the  vertical  of  the  posterior  rim  of  the  orbit.  Spinous  portion  of  dorsal  fin  much  longer  than  the  articulated 
one.  Anal  somewhat  longer  than  soft  portion  of  dorsal.  Caudal  slightly  emarginated  posteriorly.  Extremities  of  the 
pectorals  nearly  even  with  the  tips  of  the  ventrals.  Color  above  olivaceous  brown,  scattered  all  over  with  blackish, 
sub-circular  spots.  Beneath  yellowish. 

Syn. — Ophiodon  elongatus,  Grd.  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  133. 
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The  largest  specimen  observed  is  about  twelve  inches  in  total  length,  the  head  forming  nearly 
the  fourth  of  it.  The  greatest  depth  of  the  body,  taken  across  the  middle  of  the  abdominal 
region,  enters  about  six  times  in  the  total  length  ;  the  greatest  thickness  is  one-third  less  than 
the  depth.  Both,  depth  and  thickness,  taper  posteriorly,  giving  the  body  a  sub-fusiform  profile 
and  a  compressed  shape.  The  peduncle  of  the  tail  is  slender  and  short. 

The  head  is  sub-conical ;  its  upper  surface  depressed  and  sloping  forwards.  The  eye,  situated 
towards  the  upper  portion  of  the  side  of  the  head,  is  rather  large  and  suh-elliptical  in  shape. 
Its  horizontal  diameter  is  contained  five  times  in  the  length  of  the  side  of  the  head,  once  and  a 
half  in  advance  of  the  orbit.  The  nostrils  are  nearer  to  the  orbit  than  to  the  tip  of  snout. 
The  mouth  is  deeply  cleft ;  the  posterior  extremity  of  the  maxillary  extending  to  a  vertical  line 
which  would  pass  behind  the  orbit.  The  lower  jaw  is  somewhat  longer  than  the  upper.  The 
maxillaries  are  toothless  ;  canine  teeth,  slender  and  curved  backwards,  are  observed  on 
both  of  the  jaws,  on  the  vomer,  and  on  the  palatines.  The  largest  may  he  observed  distant 
along  the  dentaries  (lower  jaw),  where  they  constitute  a  series,  with  smaller  ones  between. 
They  are  equally  large  at  the  inner  and  anterior  extremity  of  the  premaxillaries  (upper  jaw),  but 
the  rows  which  they  constitute  along  the  branch  of  these  bones  are  rather  slender.  On  the  vomer 
they  are  of  various  sizes,  and  intermingled,  constituting  a  patch  convex  forwards.  A  narrow 
and  elongated  band  exists  along  the  palatines,  small  and  exiguous,  somewhat  similar  to  those 
occupying  the  extreme  external  margin  of  the  upper  jaw.  The  tongue  is  smooth,  thin, 
cochleiform.  The  bony  arcade  across  the  cheeks  is  narrow,  but  more  conspicuous  than  in 
Ghiropsis.  The  cheeks  and  upper  part  of  the  opercle  exhibit  streaks  of  minute  scales.  The 
limb  of  the  preopercle  is  provided  with  small  spinous  processes,  the  uppermost  directed 
backwards,  the  lowermost  forwards.  The  opercle  is  sub-triangular,  terminating  into  a  point 
posteriorly.  The  subopercle  is  very  long,  well  developed,  extending  a  thin  blade  beyond  the 
opercle.  The  branchiostegal  rays,  six  on  either  side,  are  well  developed  ;  the  branchial 
apertures  are  continuous  under  the  throat. 

There  is  a  long  and  continuous  dorsal  fin,  extending  from  a  line  intersecting  the  posterior 
curve  of  the  preopercle  to  a  short  distance  from  the  base  of  the  caudal.  It  is  composed 
anteriorly  of  slender  spinous  rays,  occupying  the  five-eighths  of  the  entire  base ;  the  spines  are 
mostly  the  deepest  anteriorly,  diminishing  gradually  posteriorly  ;  and  since  the  fins  extend  over 
that  portion  of  the  body  which  is  declivous  forwards,  this  circumstance  gives  to  the  upper  edge 
of  this  portion  of  the  fin  a  sub-convex  outline.  The  soft  or  articulated  portion  is  deepest  in  the 
middle  with  a  sub-convex  outline  sloping  anteriorly  just  as  the  spinous  portion  is  sloping 
posteriorly,  the  two  lines  meeting  at  the  junction  of  the  two  portions  of  the  fin  where  the 
outline  is  most  depressed.  A  space  of  about  an  inch  and  a  quarter  separates  the  posterior  rays 
of  the  dorsal  from  the  base  of  the  central  rays  of  the  caudal.  The  latter  fin  is  of  moderate 
development,  slightly  emarginated  posteriorly;  it  is  contained  about -eleven  times  in  the  total 
length.  Its  middle  rays  bifurcate  three  times  upon  their  length.  The  anal,  convex  exteriorly, 
is  somewhat  deeper  than  the  dorsal,  and  a  little  longer  than  the  soft  portion  of  the  latter. 
Posteriorly  they  are  nearly  even.  The  rays  are  all  soft  or  articulated,  the  three  anterior  short 
and  slender,  bifurcating  only  once  towards  their  extremity.  The  insertion  of  the  ventrals  is 
situated  behind  the  base  of  the  pectorals  ;  there  are  five,  twice  bifurcated  rays,  and  an  external 
slender  spine  closely  united  to  the  next  articulated  ray.  The  rays  of  the  pectorals  bifurcate  but 
once ;  the  nine  uppermost  are  more  slender  than  the  eight  remaining  ones.  The  posterior 
1  a 
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extremities  of  these  fins  are  nearly  even  with  the  extremities  of  the  ventrals,  leaving  a  distance  of 
an  inch  and  three-quarters  between  them  and  the  vent. 

Br.  VI :  VI ;  D  XXVI,  22  ;  A  24  ;  C  7,  1,  5,  6,  1,  6 ;  V  I,  5  ;  P  17. 

The  scales  are  very  small,  truly  cycloid  in  structure,  elongated  in  shape,  suh-ovoid,  with  their 
anterior  margin  undulated  by  the  presence  of  a  few  radiating  grooves.  Those  of  the  lateral  line 
are  smaller  than  those  on  either  the  hack  and  abdominal  region  ;  the  mucous  tubes  are  greatly 
developed.  The  upper  surface  of  the  head  is  spread  over  with  minute  scales.  The  latter  may 
likewise  he  observed  along  the  rays  of  the  caudal  fin  to  nearly  the  half  of  their  length. 

The  ground  color  of  the  upper  regions  of  the  body  and  head  is  olivaceous  brown  ;  there  are 
irregular  or  sub-circular  blackish  spots  scattered  all  over  the  back  and  sides,  the  head  and  cheeks  ; 
also  over  the  dorsal  and  caudal  fins,  the  ground  color  of  which  is  the  same  as  that  of  the  hack. 
The  lower  region  of  the  flanks  and  the  belly  are  uniform  yellowish  or  dull  whitish.  The  anal 
and  ventrals  are  generally  unicolor,  and  sometimes  yellowish  at  the  base,  and  brownish  or 
blackish  exteriorly.  The  ventrals  are  barred  transversely  with  dark  brown  or  black  on  a 
yellowish  or  olivaceous  ground. 

References  to  the  figures. — Plate  XVIII,  fig.  4,  represents  Ophiodon  elongatus,  somewhat 
reduced  in  size.  Fig.  5  is  a  scale  from  the  dorsal  region.  Fig.  6,  a  scale  from  the  lateral  line. 
Fig.  7,  a  scale  from  the  sides  of  the  abdomen. 
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San  Francisco,  California _ 

1853 

Lieut.  Williamson...... _ 

Alcoholic _ 

Dr.  Heermann  ...... 
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Humboldt  bay,  Cal.  ...... 

1855 

Lieut.  Trowbridge _ 

Lieut.  Trowbridge... 

.  S  tAJOuC/rL  S. 

Family  COTIED  AE;  ^-i-p-a-r-ek 


A  trait  belonging  to  all  cottoids,  properly  so  called,  consists  in  the  absence  of  true  scales,  and 
which  we  have  found  so  diversified  in  the  foregoing  family.  The  skin,  however,  does  not  con¬ 
stitute  a  smooth  and  uniform  covering  to  the  head  and  body  throughout  all  the  members  of  the 
present  family,  and  in  that  respect  we  meet  with  almost  the  same  diversity  of  dermic  produc¬ 
tions.  In  some  genera  the  skin,  indeed,  is  perfectly  smooth ;  in  others,  it  is  studded  with 
minute  prickles,  either  simple  or  compound,  rendering  it  very  rough  to  the  touch ;  others, 
again,  exhibit  longitudinal  series  of  bony  shields ;  and,  still,  others  are  provided  with  parallel 
rows  of  small  scale-like  plates  of  various  forms  and  structure. 

The  head  is  always  very  large  ;  the  body  very  thick  anteriorly,  and  tapering  rapidly 
posteriorly.  Its  upper  surface,  in  most  instances,  exhibits  spines  or  tuberosities.  The  opercular 
apparatus  is  likewise  provided  with  spines,  larger  still,  thus  well  deserving  the  name  of 
11  sculp  ins,”  by  which  these  fishes  are  commonly  designated. 

There  are  two  dorsal  fins,  sometimes  contiguous  upon  their  base,  sometimes  separated.  The 
anterior  fin  is  always  composed  of  spiny  rays.  The  anal  is  situated  opposite  the  second  dorsal 
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and  generally  well  developed.  The  ventrals  are  situated  under  the  pectorals,  posteriorly  to  the 
base  of  the  latter  fins,  and  composed  of  a  small  number  of  rays.  The  pectorals  themselves  are 
very  large,  broad,  or  expanded,  with  their  inferior  rays  undivided  (though  articulated)  and  pro¬ 
jecting  beyond  the  interradial  membrane,  which  is  emarginated. 

We  observe  three  complete  gills  and  a  half  one  ;  the  last  gill  aperture  being  wanting.  The 
complete  gills  are  those  which  are  composed  of  two  branchial  combs  ;  the  half  gill  having  liut 
one- of  these. 

The  teeth  are  mostly  of  the  velvet-like  type,  varying  but  little  according  to  the  genera.  They 
occur  upon  the  jaws  in  all ;  but  the  palate  may  be  either  entirely  smooth,  or  else  velvet¬ 
like  teeth  may  occur  upon  the  front  of  the  vomer,  or  along  the  palatine  bones  also. 

Were  it  not  for  their  large  and  spiny  head,  and  the  repugnance  of  fishermen  of  handling 
them,  the  cottoids  would  be  seen  oftener  in  our  markets,  particularly  the  large  marine  species, 
which  are  quite  palatable,  especially  when  stewed  or  made  into  chowders.  The  wounds  which 
they  may  inflict  with  their  spines,  supposed  venomous,  being  the  chief  cause  why  the  American 
seacoast  people  are  unwilling  to  have  anything  to  do  with  them.  On  a  few  occasions,  however, 
when  other  fishes  were  scarce,  we  have  seen  the  “  sculpin’’  caught  with  hook  and  line,  decapi¬ 
tated  on  being  hauled  up,  and  thus  carried  home ;  a  safe  method,  indeed.  Another  reason 
for  the  antipathy  of  fishermen  towards  the  “  sculpin,”  is  the  mischief  caused  to  their  nets  when¬ 
ever  it  gets  entangled  into  them. 


COTTOPSIS,  Girard. 

Gen.  Char. — Head  perfectly  smooth  ;  small  spines  upon  the  opercular  apparatus,  especially  the  prcopercle.  Mouth  mode¬ 
rately  cleft  ;  jaws  equal.  Teeth  upon  the  premaxillaries,  dentaries,  front  of  vomer,  and  palatines.  Gill  openings  separated 
beneath  by  an  isthmus  ;  branchiostegals  six  in  number.  Dorsal  fins  contiguous  upon  their  base  ;  anterior  one  lower  than  the 
posterior.  Caudal  sub-convex  posteriorly.  Insertion  of  ventrals  under  the  base  of  pectorals.  Skin  beset  with  minute  prickles. 
Lateral  line  continuous  from  head  to  tail,  sometimes  falling  slightly  upon  the  peduncle  of  the  tail. 

Syn. — Cottopsis,  Grd.  Proc.  Bost.  Soc.  Nat.  Hist.  Ill,  1850,  303. ;  Smith.  Contr.  to  Knowled.  Ill,  1852,  61.  ;  Sc,  Nouv. 

Mem  Soc.  Helv.  Sc.  Nat.  XII,  1851,  185. 

The  natural  characters  of  this  fresh  water  genus  approximate  it  closely  to  Leptocottus  of  marine 
habits.  The  chief  points  in  which  they  differ  are  observed  in  the  gape  of  the  mouth,  the  relative 
length  of  the  jaws,  and  the  structure  of  the  skin.  The  spines  on  the  preopercle  might  afford 
some  minor  distinctive  marks ;  but  so  far  as  the  physiognomy  of  these  two  genera  is  concerned, 
nothing  is  more  distinct. 

1.  COTTOPSIS  ASPER,  Grd. 

"Spec.  Char. — Origin  of  first  dorsal  opposite  the  insertion  of  the  upper  ray  of  pectorals.  First  ray  of  anal  under  the  fourth  of 
second  dorsal.  Tip  of  pectorals  extending  to  a  vertical  line  passing  posterior  to  the  vent.  Skin  generally  prickly  ;  lateral  line 
slightly  deflected  upon  the  peduncle  of  the  tail.  Greyish  white,  studded  with  clove-brown  spots  ;  beneath  speckled. 

Syn. — Cottus  asper,  Rich.  Faun.  Bor.  Amor.  Ill,  1836,  295  and  313,  PI.  xcv,  fig.  1. 

Trachidermis  richardsoni,  Heck.  Ann.  Wien.  Mus.  II,  1837,  162. 

Centridermichthys  asper,  Rich.  Yoy.  Sulph.  Ichthyol.  1844,  74  ;  [&,  Rep.  Ichthyol.  China  and  Japan  (Rep.  Brit.  Assoc.) 

Cottopsis  asper,  Grd.  Proc.  Bost.  Soc.  Nat.  Hist.  Ill,  1850,  303  ;  Nouv.  Mem.  Soc. Helv.  Sc.  Nat.  XII,  1851, 185  ;  Sc, 
Smith.  Contrib.  to  Knowled.  Ill,  1852,  62. 

Some  years  ago,  while  preparing  for  publication  the  fresh  water  members  of  the  cottoid  group, 
it  was  with  a  sense  of  deep  regret  thar  we  saw  the  work  passing  through  the  press  without 
having  had  an  opportunity  of  studying  from  nature  the  species  at  that  time  known  to  inhabit 
Columbia  river.  A  succession  of  fortunate  events  have  placed  in  my  hands  a  series  of  specimens  of 
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the  “  prickly  bullhead,”  some  of  which  collected  near  Astoria,  others  above  the  Cascades,  at 
Fort  Dalles.  Their  average  size  is  between  six  and  seven  inches,  a  few  inches  smaller  than 
those  described  by  Sir  John  Richardson. 

The  body,  viewed  in  profilers  sub-fusiform,  tapering  gradually  backwards  ;  it  is  compressed  and 
deeper  than  broad  throughout  the  whole  length,  though  the  difference  in  height  and  depth 
become  greater  posteriorly.  The  dorsal  line  is  slightly  arched,  whilst  the  abdominal  is 
nearly  straight.  The  head,  which  is  broader  than  deep,  forms  the  third  of  the  entire  length, 
the  caudal  fin  excluded.  The  upper  surface  is  depressed,  the  cranial  region  widely  concave, 
without  the  least  trace  of  ridges,  tubercles,  or  spines,  except  the  minute  spines  of  the  turbinal 
bones  which  are  hidden  under  the  skin.  The  snout  is  suh-convex  above,  and  rounded  upon  its 
periphery.  The  jaws  are  of  equal  length,  though  the  inferior  lip  may  project  somewhat  beyond 
the  upper  when  the  mouth  is  closed.  The  latter  is  broad  ;  the  posterior  extremity  of  the 
maxillary  extends  to  a  vertical  line  intersecting  the  posterior  edge  of  the  pupil.  The  eyes  are 
of  medium  size,  sub-circular  or  elliptical  in  shape,  contained,  by  their  longest  diameter,  five 
times  in  the  length  of  the- side  of  the  head  ;  the  interocular  space  is  about  one  of  their  diameter  ; 
the  rostral  distance  is  greater  of  one-fifth  or  sixth.  The  anterior  nostril  is  situated  nearly  mid¬ 
ways  between  the  rim  of  the  orbit  and  the  margin  of  the  upper  jaw.  The  convexity  of  the 
preopercle  is  armed  with  an  acute  spine,  curved  upwards  and  covered  by  the  skin  so  as  scarcely 
to  he  seen  exteriorly.  The  inferior  edge  of  the  same  bony  piece  exhibits  two  minor  spines 
entirely  buried  under  the  integuments.  The  inferior  angle  of  the  opercle  has  a  similar  spine 
directed  forwards.  Finally,  the  scapular  terminates  into  an  acute  point  concealed  under  the 
skin  and  perceptible  only  to  the  touch. 

The  origin  of  the  first  dorsal  is  situated  on  a  vertical  line  intersecting  the  base  of  the  upper 
ray  of  the  pectorals  ;  it  is  composed  of  nine,  sometimes  ten,  rays  implanted  upon  a  base  not 
quite  half  the  length  of  the  second  dorsal,  to  which  it  is  connected  by  a  low  membrane  ;  the 
sixth  and  seventh  spines  are  the  longest ;  the  outline  of  the  fin  forms  a  convex,  somewhat 
depressed  line.  The  second  dorsal  commences  a  little  in  advance  of  the  anus,  extending  also 
somewhat  further  hack  than  the  anal ;  it  is  composed  of  twenty-one  or  two  undivided  rays,  projecting 
beyond  their  membrane.  The  caudal  is  slightly  rounded  posteriorly  ;  it  is  contained  six  times 
and  a  half  in  the  total  length,  composed  of  nine  branched  rays  and  a  few  simple  ones.  The 
origin  of  the  anal  is  situated  opposite  the  fourth  ray  of  the  second  dorsal ;  it  is  not  quite  so 

deep  as  the  latter  is  high  ;  seventeen  undivided  rays  may  be  observed  in  it.  The  interradial 

membrane  is  more  deeply  emarginated  than  in  the  second  dorsal.  The  ventrals  are  situated 
posterior  to  the  three  inferior  rays  of  the  pectorals,  and  anterior  to  the  upper  ones.  The 
extremities  do  not  reach  the  anus.  The  pectorals  are  broad,  obliquely  obovate,  composed  of 
sixteen  or  seventeen  undivided  rays,  with  the  interradial  membrane  emarginated  between  all 
of  them,  though  less  deeply  between  the  upper  rays,  which  are  also  more  slender  than  the 
lower  ones.  Their  extremity  reaches  a  vertical  line  intersecting  the  anterior  margin  of  the  anal. 
Br.  VI— VI ;  D  IX,  21 ;  A  17  ;  C  3,  1,  5,  4,  1,  2  ;  V  I,  4  ;  P  17. 

Br.  VI— VI ;  D  X,  22  ;  A  17  ;  C  3,  1,  5,  4,  1,  2  ;  V  I,  4  ;  P  16. 

Showing  a  very  slight  difference  between  the  rays  in  specimens  of  different  localities. 

The  lateral  line  is  conspicuous,  in  the  shape  of  a  furrow  exhibiting  a  series  of  contractions. 
From  the  upper  angle  of  the  thoracic  arch  it  takes  its  course  along  the  flanks,  keeping  nearer 
the  dorsal  than  abdominal  outlines,  sometimes  deflected  under  the  posterior  portion  of  the  second 
dorsal,  as  in  Coitus  proper. 

There  are  no  scales  ;  the  skin  of  the  head  is  perfectly  smooth  ;  the  vertex,  however,  is  provided 
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with  soft,  very  small  warts.  The  abdominal  region,  an  area  adjoining  the  base  of  the  anal  and 
caudal,  and  the  interscapular  space  in  advance  of  the  first  dorsal,  are  perfectly  smooth  ;  the 
skin  covering  the  rest  of  the  body  is  thickly  studded  with  very  small,  subulate,  acute  spines 
directed  backwards.  These  spines  are  too  minute  to  be  seen  with  the  naked  eye,  but  will  resist 
the  finger  when  drawn  against  their  points. 

The  ground  color  of  the  upper  and  lateral  regions  is  yellowish  brown,  with  black  dots  and 
spots  ;  the  head  and  fins  being  greyish  white,  with  crowded  spots  and  dots  of  black.  The 
abdomen  and  inferior  region  of  the  head  are  whitish,  with  crowded  black  dots. 

The  species  inhabit  the  fresh  waters  of  Oregon  and  Washington  Territories. 


List  of  specimens. 


Catalogue  numbers,  j 

Corresponding  No. 
of. 

|  No.  of  specimens. 

Sex  and  age. 

Locality. 

When  collected. 

Whence  obtained. 

Original  number. 

Nature  of  specimens. 

Collected  by — 

287 

6 

Adt. 

Astoria,  Oregon _ 

1855 

Lieut.  Trowbridge _ 

Alcoholic. 

Lieut.  Trowbridge.  __ 

288 

1 

do 

Fort  Dalles,  Oregon _ 

1856 

Governor  Stevens _ 

Dr.  Geo.  Suckley _ 

289 

1 

do 

Ft.  Steilacoon,  Puget’s  S’d, 

W.  T . 

1856 

. do.  .. 

•  2.  COTTOPSIS  GULOSUS,  Grd. 

Spec.  Ciiab. — Origin  of  anterior  dorsal  fin  situated  opposite  the  insertion  of  the  upper  ray  of  pectorals.  First  ray  of  anal 
fin  placed  under  the  fourth  of  second  dorsal.  Extremities  of  pectorals  extending  beyond  the  origin  of  the  anal.  Skin 
generally  smooth ;  lateral  line  undergoing  a  sudden  fall  upon  the  peduncle  of  the  tail.  Eeddish  brown,  spotted,  and 
transversally  barred  with  black  ;  beneath  unicolor. 

Syn. — Cottopsis  gubsus,  Gkd.  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  129. 

The  most  distinctive  characteristic  of  this  species  consists  in  the  general  smoothness  of  the 
skin  and  the  interruption  of  the  lateral  line  upon  the  peduncle  of  the  tail,  features  which  lead 
to  the  genus  Gottus  proper,  from  which,  however,  this  species  differs  by  the  presence  of  a  well 
developed  band  of  teeth  upon  the  palatine  bones.  The  general  aspect  of  grown  specimens  is 
rather  contracted,  thickish  and  short ;  the  head  is  especially  thick,  and  constitutes  the  third  of 
the  length,  the  caudal  fin  excluded.  The  body  is  compressed,  as  deep  as  broad  upon  the 
insertion  of  the  pectorals,  and  deeper  than  broad  posteriorly.  The  upper  surface  of  the  head  is 
flattened,  the  snout  slightly  declivous  and  rounded  anteriorly.  The  mouth  is  broad,  the  jaws 
equal,  and  the  lips  conspicuously  developed.  The  eye  is  rather  small  and  circular,  as  usual 
near  the  upper  surface  of  the  head,  and  contained  five  times  in  the  length  of  the  sides  of  the 
head.  The  upper  preopercular  spine,  the  largest,  is  visible  externally,  conical,  acute,  and 
directed  backwards  and  upwards,  whilst  two  much  smaller  ones,  situated  upon  the  inferior  limb 
of  the  same  bone,  are  directed  downwards  and  forwards.  The  branchiostegal  rays  are  all  well 
developed ;  the  widsth  of  the  isthmus  enters  about  three  times  in  the  distance  between  it  and 
the  extremity  of  tne  lower  jaw. 

The  origin  and  relative  position  of  the  fins  have  nothing  peculiarly  different  from  0.  asper. 
The  extremity  of  the  posterior  rays  of  both  the  second  dorsal  and  anal,  however,  extend  nearly 
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evenly  as  far  as  the  insertion  of  the  caudal ;  the  base  of  the  anal,  as  usual,  ending  before  that  of 
its  opposite  fin.  The  rays  are  all  undivided. 

Br.  VI— VI ;  D  IX,  18  ;  A  14  or  15  ;  C  3,  1,  5,  4,  1,  2  ;  V  I,  4  ;  P  15. 

The  skin  is  smooth  all  over,  except  on  a  space  immediately  behind  the  pectorals,  where  the 
characteristic  prickles  of  the  genus  may  he  seen,  of  a  minuteness  to  deceive  a  superficial  observer. 
The  lateral  line  runs  straightway  from  the  upper  part  of  the  thoracic  arch  to  opposite  the  last 
ray  of  the  second  dorsal,  where  it  makes  a  sudden  fall  to  reach  the  middle  of  the  peduncle  of 
the  tail ;  hence  straight  again  towards  the  base  of  the  caudal.  Along  the  flanks  'it  is  much 
nearer  the  dorsal  than  the  abdominal  outlines.  Large  mucous  pores  are  observed  along  the 
inferior  surface  of  the  dentaries  and  along  the  lateral  line  also. 

The  ground  color  of  the  upper  regions  is  of  a  reddish  brown,  dotted  or  maculated,  and  some¬ 
times  even  transversally  handed  with  black.  Beneath,  unicolor,  whitish,  or  dull  yellowish. 
Fins  blackish  brown  ;  caudal  and  pectorals  variegated  with  black ;  external  edge  of  ventrals 
whitish  ;  upper  margin  of  dorsal  yellowish. 

The  species  inhabits  the  fresh  waters  of  California. 

List  of  specimens. 


Catalogue  number,  j 

Corresponding  No. 
of — 

No.  of  specimens. 

Sex  and  age. 

Locality. 

When  collected. 

Whence  obtained. 

Original  number. 

Nature  of  specimens. 

Collected  by — 

290 

2 

A.dt. 

San  Matteo  creek,  Cal  .... 

1854 

R.  D.  Cutts _ _ _ 

Alcoholic. 

R.  D.  Cutts _ 

291 

2 

Yg. 

San  Joaquin  river,  Cal.... 

1853 

Lieut.  Williamson _ 

Dr.  Heermann. _ 

292 

1 

Yg. 

Upper  Pitt  river,  Or _ _ 

1856 

. do . 

Dr.  Newberry  _  _ 

3.  COTTOPSIS  PARVUS,  Grd. 

Spec.  Char. — Origin  of  first  dorsal  situated  posteriorly  to  the  insertion  of  the  upper  ray  of  pectorals.  First  ray  of  anal 
placed  under  the  fourth  of  second  dorsal.  Extremities  of  pectorals  extending  to  the  anterior  margin  of  the  anal.  Skin 
generally  prickly  ;  lateral  line  slightly  deflected  upon  the  peduncle  of  the  tail.  Olivaceous,  maculated  with  blackish. 

Syn. — Gottopsis parvus,  Grd.  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  144. 

This  species  may  readily  he  distinguished  from  C.  gulosus  by  a  body  more  fusiform  and  a  head 
more  depressed,  in  which  particulars  it  resembles  G.  asper  most.  The  head  forms  exactly  the 
fourth  of  the  total  length  ;  its  upper  surface  is  gradually  sloping  towards  the  snout,  which  is 
obtusely  rounded.  The  jaws  are  equal  in  length,  and  the  cleft  of  the  mouth  oblique  upwards  ; 
the  posterior  extremity  of  the  maxillary  reaching  a  vertical  line  intersecting  the  pupil,  nearly 
through  its  middle.  The  eye  is  of  medium  size,  elliptical  in  shape  ;  its  horizontal  and  greatest 
diameter  entering  nearly  five  times  in  the  length  of  the  side  of  the  head.  The  preopercular 
spines  are  quite  inconspicuous. 

The  origin  of  the  first  dorsal  is  situated  a  little  backwards  of  the  insertion  of  the  upper  ray 
of  the  pectorals ;  its  upper  margin  forms  a  depressed  convexity  ;  it  is  connected  by  a  membrane 
to  the  second  dorsal.  The  rays  are.eight  in  number,  inserted  upon  a  base  entering  twice  and  a 
half  in  the  length  of  the  second  dorsal.  The  latter  is  composed  of  twenty  or  twenty-one 
undivided  rays,  the  tips  of  the  posterior  ones  not  reaching  the  insertion  of  the  caudal.  It  is 
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also  much  higher  than  the  anterior  dorsal.  The  caudal  is  subtruncated  or  rounded  posteriorly, 
and  constitutes  a  little  less  than  the  sixth  of  the  entire  length.  The  anterior  ray  of  the  anal 
is  situated  opposite  to  the  fourth  ray  of  the  second  dorsal.  The  tips  of  the  posterior  rays  of 
that  fin  terminate  almost  evenly  with  those  of  the  dorsal,  although  its  base  does  not  extend 
quite  as  far.  The  interradial  membrane  is,  as  usual,  deeply  emarginated.  The  tips  of  the 
pectorals  extend  to  a  vertical  line  passing  immediately  in  advance  of  the  anal.  The  inferior 
eight  rays  having  their  interradial  membrane  emarginated  and  are  somewhat  thicker  than  the 
upper  ones. 

Br.  VI— YI ;  D  VIII,  21  ;  A  IT  ;  C  4,  1,  5,  4,  1,  3  ;  V  I,  4 ;  P  16. 

“  “  A  15;  5,  1,4,  4,  1,4;  “  P  15. 

The  head,  a  small  area  on  each  side  of  the  anterior  edge  of  the  first  dorsal,  a  narrow  band  on 
each  side  of  the  base  of  the  anal,  a  space  about  the  caudal  fin  and  the  belly,  are  perfectly  smooth. 

The  rest  of  the  surface  of  the  body  is  densely  beset  with  minute  prickles,  which  in  the  young 
are  more  developed  above  the  lateral  line  than  beneath  it.  The  lateral  line  itself  is  very  con¬ 
spicuous,  running  straightway  from  the  upper  part  of  the  thoracic  arch  to  near  the  termination 
of  the  second  dorsal,  hence,  falling  somewhat,  reassumes  a  direct  course  to  the  base  of  the  caudal. 

■  The  ground  color  of  the  body,  head,  and  fins,  is  olivaceous,  maculated  with  blackish  ;  occasion¬ 
ally  the  maculee,  in  running  into  each  other,  will  assume  a  sinuous  aspect,  especially  on  the  sides 
of  the  head  and  towards  the  lower  part  of  the  flanks.  The  inferior  regions  are  generally 
unicolor,  with  the  exception  of  the  lower  jaw  over  which  the  maculae  may  extend.  The  fins 
are  all — some  transversely,  others  obliquely — barred  with  a  series  of  black  confluent  spots.  A 
conspicuous  black  patch  is  observed  at  the  upper  and  posterior  portion  of  the  first  dorsal. 

This  species,  like  the  preceding,  inhabits  the  fresh  waters  of  California. 
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OLIGOCOTTUS,  Girard. 

Gen.  Char. — Head  smooth,  with  the  exception  of  a  few  spines  upon  the  preopercle  and  snout.  Upper  jaw  slightly  the 
longest.  Teeth  upon  the  premaxillaries,  dentaries,  front  of  vomer,  and  palatines.  Gill  openings  continuous  under  the 
throat ;  branchiostegals,  six.  Anterior  dorsal  lower  than  the  posterior.  Caudal  posteriorly  rounded.  Insertion  of 
ventrals  backwards  of  the  base  of  pectorals.  Skin  smooth  or  slightly  prickly.  Lateral  line  continuous  for  the  whole  length 
of  the  body. 

Syn. — Oligocottus,  Grb.  Proc.  Acad.  Nat.  Sc.  Philad.  VHI,  1856,  132. 

The  genus  which  we  institute  under  the  above  denomination  is  the  smallest  we  know  of  in 
the  cottoid  group,  the  stickle-backs  excepted.  It  bears  close  affinities  to  both  Leiocottus  and 
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Leptocottus.  From  the  former  it  differs  by  the  presence  of  teeth  on  the  palatine  hones  and  the 
absence  of  maxillary  barbels  ;  from  the  latter  by  the  continuity  of  the  gill  openings,  the  inser¬ 
tion  of  the  ventrals  ;  and,  finally,  from  both,  as  well  as  from  all  the  genera  of  this  family,  by 
the  structure  of  the  anal  fin,  the  three  anterior  rays  of  which  are  stouter,  more  developed,  and 
somewhat  isolated  from  the  rest,  especially  in  the  male  sex. 

1.  OLIGOCOTTUS  MACULOSUS,  Grd. 

Spec.  Char. — Head  sub-conical.  Mouth  moderately  cleft;  posterior  extremity  of  maxillary  extending  to  a  vertical  line 
intersecting  the  pupil.  A  stoutish  bicuspid  process  on  the  convexity  of  the  preopercle.  Two  acute  nasal  spines.  Dorsal  fins 
contiguous.  Origin  of  anal  in  advance  of  the  anterior  margin  of  second  dorsal.  Yellowish  brown  above,  mottled  or  variegated 
with  blackish  ;  along  the  dorsal  region  a  series  of  blotches  of  a  deeper  hue;  lower  half  of  sides  vermiculated.  Abdomen  of 
a  bright  saffron  hue  in  the  male.  Inferior  surface  of  head  with  traces  of  black  markings  ;  throat  and  abdomen  unicolor,  as  also 
the  ventrals  and  anal.  Dorsals,  caudals,  and  pectorals  transyersely  barred. 

Syn. — Oligocottus  maculosus,  Grd.  Pro.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  133  ;  &,  Journ.  Bost.  Soc.  Nat.  Hist.  VI,  1857- 
Plate  xxiv,  Fig.  7. 

Among  all  the  specimens  which  we  have  examined,  none  attained  an  absolute  size  of  three 
inches  ;  and  what  gives  us  to  think  that  we  deal  with  adult  individuals  is  the  fact  that  the 
females  are  full  of  ripe  spawn,  and  both  sexes  clothed  with  the  brilliant  hue  peculiar  to  that 
eventful  period  in  ichthyic  life. 

The  head  is  hut  very  slightly  broader  than  deep  ;  its  upper  surface  is  depressed  and  smooth, 
the  interocular  space  grooved,  the  snout  very  declivous,  and  consequently  short,  narrow,  and 
rounded  upon  its  periphery.  The  upper  jaw  protrudes  slightly  beyond  the  lower  one  ;  the 
mouth  is  small,  being  hut  moderately  cleft ;  the  posterior  extremity  of  the  maxillaries  extending 
to  a  vertical  line  intersecting  the  pupil.  The  eye  is  sub-circular,  and  its  diameter  contained 
four  times  in  the  length  of  the  side  of  the  head,  exactly  once  in  advance  of  its  anterior  rim. 
The  head  itself  forms  a  little  less  than  the  fourth  of  the  entire  length.  A  rather  stout  bicuspid 
process  arises  from  the  convexity  of  the  preopercle  with  its  acute  spines  directed  obliquely 
upwards.  FTo  other  spines  are  apparent  upon  the  opercular  apparatus.  We  omitted,  in  speaking 
of  the  upper  surface  of  the  head,  to  mention  two  prominent  and  acute  nasal  spines  ;  the  nostrils 
being,  as  usual,  placed  one  behind,  and  the  other  beneath,  each  spine.  The  branchial  apertures 
are  continuous  under  the  throat,  and  the  hranchiostegal  rays  six  in  number. 

The  body  is  very  much  compressed,  sub-fusiform,  and  deeper  than  broad  even  anteriorly.  The 
anterior  dorsal  is  lower  than  the  posterior  one,  and  contiguous  to  the  latter  near  its  base ;  its 
origin  is  situated  in  advance  of  the  base  of  the  pectorals,  and  consequently  close  to  the  occiput. 
It  is  composed  of  eight  slender  spines  nearly  equal  in  height,  giving  the  outline  of  the  fin  the 
appearance  of  a  depressed  curve.  Its  base  is  somewhat  more  than  the  half  of  that  of  the  second 
dorsal.  The  latter  is  composed  of  sixteen  or  seventeen  slender  and  undivided  rays,  diminishing 
slightly  in  height  from  the  second  backwards,  the  first  ray  being  a  little  shorter  than  the 
second.  The  extremities  of  the  posterior  rays  do  not  quite  reach  the  base  of  the  caudal.  The 
caudal  fin  is  slender  and  proportionally  well  developed;  it  constitutes  a  little  less  than  the 
fifth  of  the  total  length,  being  comprised  three  times  on  the  space  between  its  base  and  the 
thoracic  belt.  The  origin  of  the  anal  fin  is  situated  a  little  in  advance  of  the  anterior  ray  of 
the  second  dorsal,  composed  of  thirteen  undivided  rays,  the  three  anterior  of  which  being  deeper 
and  stouter  than  the  rest,  particularly  in  the  male,  where  they  project  beyond  the  general 
outline  of  the  fin.  The  interradial  membrane  is  deeply  emarginated.  The  extremities  of  the 
posterior  rays  do  not  extend  so  far  hack  as  those  of  the  dorsal  opposite.  The  ventrals  are 
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slender,  composed  of  three  soft  rays  and  one  spine.  Their  origin  is  situated  posteriorly  to  the 
insertion  of  the  pectorals,  and  their  tip  reaches,  and  slightly  overlaps  the  vent,  which  is  situated 
near  the  anterior  margin  of  the  anal  fin,  and  provided  upon  its  posterior  edge  with  a  double 
membranous  flap.  The  pectorals,  composed  of  thirteen  undivided  rays,  the  eight  inferior  of 
which,  stouter  with  their  membrane  emarginated,  are  well  developed.  Their  insertion  is 
unusually  oblique,  and  extends  towards  the  inferior  surface  of  the  thorax,  while  their  extremi¬ 
ties  project  beyond  the  origin  of  both  the  anal  and  the  second  dorsal. 

Br.YI :  VI ;  D  VIII,  17  ;  A  13  ;  C  3,  1,  5,  4,  1,  2  ;  V  I,  3  ;  P  13. 

The  skin  is  perfectly  smooth  and  the  lateral  line  well  marked,  running  from  the  upper  part 
of  the  thoracic  arch  to  the  base  of  the  caudal,  making  a  downward  inflection  or  curve  upon  the 
middle  of  the  flanks. 

The  ground  color  of  the  upper  region  of  head  and  body  is  yellowish  brown,  mottled  or 
varigeated  with  blackish  ;  along  the  dorsal  region  a  series  of  blotches  of  a  deeper  hue  may  he 
observed  from  the  occiput  to  the  base  of  the  caudal  ;  the  lower  half  of  the  sides  is  rather 
vermiculated  than  mottled  in  the  male,  and  the  abdomen  of  a  bright  saffron  or  yellow  hue. 
The  inferior  surface  of  the  head  presents  traces  of  black  markings  ;  the  throat  and  abdomen  are 
unicolor,  as  also  the  ventrals  and  anal.  The  dorsals,  caudal,  and  pectorals  are  transversely 
barred  upon  a  yellowish  ground. 

This  species  inhabits  the  salt  waters  of  the  Pacific  coast  from  California  to  Washington  Ter. 
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Dr.  Suckley.  - _ _ 

2.  OLIGOCOTTUS  ANALIS,  Grd. 

Spec.  Char. — Head  sub-conical.  Mouth  moderately  cleft ;  posterior  extremity  of  maxillary  extending  to  a  vertical  line 
drawn  across  the  posterior  rim  of  the  pupil.  Preopercular  spines  moderate.  Two  acute  nasal  spines.  Dorsal  fins  contiguous. 
Origin  of  anal  situated  posteriorly  to  the  anterior  margin  of  the  second  dorsal.  Dorsal  region  prickly.  Greenish  olive, 
maculated  and  spotted  with  black.  Abdomen  whitish,  unicolor. 

Syn. — Oligocotlus  analis,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  November,  1857,201. 

The  present  species  seems  to  he  more  closely  allied  to  0.  maculosus  than  to  0.  globiceps  in  the 
shape  of  its  head  and  in  the  approximation  of  its  dorsal  fins.  It,  however,  resembles  more 
0.  globiceps  by  the  structure  and  position  of  the  anal  fin.  From  both  it  differs  by  the  situation 
of  the  vent,  and  the  presence  along  the  dorsal  region  of  very  minute  prickles,  such  as  are  some¬ 
times  observed  in  other  genera  of  the  cottoid  group. 

The  largest  specimen  before  us  measures  nearly  three  inches  and  a  half  in  total  length.  The 
head,  which  is  suh-conical,  constitutes  about  the  fifth  of  it.  Its  upper  surface  is  rounded,  whilst 
it  is  nearly  flat  beneath,  with  the  upper  jaw  slightly  overlapping  the  lower,  giving  the  mouth 
a  nearly  horizontal  gape.  The  preopercular  spines  are  moderate,  less  developed  than  in 
0.  maculosus. 

8  a 
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The  body  is  very  much  compressed,  darter-shaped  in  its  profile,  the  hack  being  quite  arched 
The  origin  of  the  dorsal  fin  corresponds  to  a  vertical  line  which  would  intersect  the  inferior 
edge  of  the  base  of  the  pectorals  ;  it  is  contiguous  to  the  second,  the  posterior  rays  of  which, 
when  inclined  backwards,  approximate  the  base  of  the  caudal.  The  origin  of  the  anal  fin  is 
situated  opposite  the  third  ray  of  the  second  dorsal.  It  is  slightly  convex  exteriorly,  the  mem¬ 
brane  between  the  rays  being  emarginated,  and  the  depth  of  the  fin  itself  less  than  the  height  of 
the  second  dorsal,  its  posterior  rays  not  extending  quite  as  far  back.  The  posterior  margin  of  the 
caudal  is  sub- truncated,  or  slightly  rounded  ;  it  is  a  little  shorter  than  the  head.  The  tips  of 
the  ventrals  reach  the  anterior  margin  of  the  anal.  The  vent  is  situated  about  midway  between 
the  insertion  of  the  ventrals  and  the  anterior  margin  of  the  anal,  thus  quite  in  advance  of  the 
latter  fin,  a  character  quite  peculiar  to  this  species.  The  pectorals  are  very  large,  their  extremi¬ 
ties  extending  somewhat  beyond  the  origin  of  the  anal. 

Br.  VI :  VI ;  D  IX,  IT;  A  13 ;  C  3,  1,  5,  4,  1,  2 ;  V  I,  3 ;  P  15. 

The  dorsal  region  above  the  lateral  line  is  beset  with  minute  prickles,  whilst  the  region 
beneath  is  quite  smooth. 

The  ground  color  is  greenish  olive,  the  upper  surface  of  the  head  being  nearly  black.  The 
dorsal  region  exhibits  a  series  of  black  blotches  or  spots,  the  intervening  spaces,  as  well  as  the 
inferior  region  of  the  flanks,  being  dotted  with  black.  The  belly  is  whitish  and  unicolor, 
whilst  the  inferior  surface  of  the  head,  being  white  also,  is  maculated  with  black.  The  dorsal 
fins  are  greyish  black,  occasionally  spotted ;  the  caudal,  anal,  and  pectorals  are  olive,  and 
barred  with  black,  whilst  the  ventrals  are  dull  yellow,  or  white,  and  unicolor. 

This  species  has  been  observed  on  the  coast  of  California. 
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3.  OLIGIOCOTTUS  GLOBICEPS,  Grd. 


Spec.  Char. — Head  rounded  anteriorly.  Mouth  moderately  cleft  ;  posterior  extremity  of  maxillary  extending  to  a  vertical 
line  drawn  posteriorly  to  the  pupil.  Rudimentary  spines  upon  the  preopercle.  Two  acute  nasal  spines.  Dorsal  fins  separated. 
Origin  of  anal  situated  somewhat  posteriorly  to  the  anterior  margin  of  the  second  dorsal  fin.  Reddish  brown  ;  upper  regions 
maculated  with  black  ;  beneath  unicolor,  and  lighter  than  above. 

The  general  physiognomy  of  this  species  reminds  us  forcibly  of  certain  species  of  blennies 
and  gobies,  owing  to  its  peculiarly  rounded  head,  a  feature  not  common  in  the  cottoid  group. 

The  head  is  as  deep  as  broad  ;  its  upper  surface  is  convex  and  smooth,  the  snout  very 
abruptly  truncated,  rounded,  hence  hroad  and  very  short.  The  upper  jaw  is  slightly  pro¬ 
tracted  beyond  the  lower.  The  mouth  is  moderate,  though  proportionally  broad ;  its  short 
gape  is  in  harmony  with  the  abbreviated  snout ;  the  posterior  extremities  of  the  maxillary 
extend  to  a  vertical  line  passing  behind  the  pupil.  The  eye  is  circular,  of  moderate  develop¬ 
ment,  situated  towards  the  upper  surface  of  the  head,  above  which  the  orbit  is  slightly  raised. 
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Its  diameter  is  contained  three  times  and  a  half  in  the  length  of  the  side  of  the  head,  less  than 
once  in  advance  of  the  anterior  rim  of  the  orbit.  The  head  itself  forms  about  the  fifth  of  the 
total  length.  A  blunt  and  inconspicuous  spine  may  he  observed  upon  the  convexity  of  the 
preopercle,  with  its  apex  directed  obliquely  upwards.  The  upper  and  posterior  angle  of  the 
opercle  terminates  into  a  flat  process.  The  nasal  spines  are  exiguous  and  acerated.  These  are 
the  only  spines  observed  about  the  cephalic  region.  The  branchial  fissures  are  continuous  under 
the  throat,  and  the  branchiostegal  rays  six  in  number,  as  in  the  preceding  species. 

The  body  is  very  much  compressed,  sub-fusiform  in  its  outline,  swollen  upon  the  thoracic 
region,  and  tapering  posteriorly. 

The  anterior  dorsal,  which  is  lower  than  the  second,  is  separated  from  the  latter  by  a  narrow 
space.  The  tips  of  the  posterior  rays  of  the  second  dorsal  approximate  very  closely  the  base  of 
the  caudal.  The  base  of  the  first  dorsal  is  contained  once  and  a  half  in  that  of  the  second. 
The  caudal  fin  enters  five  times  and  a  half  in  the  total  length ;  its  posterior  margin  is  sub- 
convex  or  rounded.  The  origin  of  the  anal  fin  is  situated  a  little  posteriorly  to  the  anterior 
margin  of  the  second  dorsal,  and  does  not  extend  as  far  hack  as  the  latter  ;  its  depth  is  about 
equal  to  the  height  of  the  second  dorsal,  its  opposite.  The  ventrals  are  slender,  overlap  the 
vent,  and  reach  the  anterior  margin  of  the  anal ;  their  origin  is  situated  backwards  of  the  base 
of  the  pectorals.  The  base  of  the  pectorals  is  oblique  ;  its  lower  end  corresponds  to  a  vertical 
line  drawn  somewhat  in  advance  of  the  anterior  margin  of  the  first  dorsal  fin.  Their  extremi¬ 
ties  extend  beyond  the  tips  of  the  ventrals,  and  beyond  the  anterior  margin  of  the  anal  also. 
Br.  VI :  VI ;  D  IX,  16  ;  A  12  ;  0  5,  1,  5,  4,  1,  6  ;  V  I,  3  ;  P  14. 

The  skin  is  perfectly  smooth,  the  lateral  line  very  conspicuous  ;  from  the  upper  edge  of  the 
opercular  apparatus,  it  slopes  down  the  thoracic  region  towards  the  middle  of  the  flanks,  hence 
straightway  towards  the  base  of  the  caudal. 

The  ground  color  is  reddish  brown,  the  head  and  back  maculated  and  spotted  with  black,  the 
lower  half  of  the  flanks  and  belly  unicolor.  The  fins  are  olivaceous,  spotted  and  dotted  with 
black. 

This  species  occurs  on  the  coast  of  California. 
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LEPTOCOTTUS,  Girard. 

Gen.  Char. — Head  perfectly  smooth  ;  spines  upon  the  preopercle  only.  Mouth  deeply  cleft,  upper  jaw  longer  than  the  lower 
one.  Teeth  upon  the  premaxillaries,  dentaries,  front  of  vomer,  and  palatines.  Gill  openings  separated  beneath  by  an  isthmus  ; 
branchiostegal  rays'six  in  number.  Dorsal  fins  separated.  Caudal  sub-truncated  posteriorly.  Insertion  of  ventrals  immediately 
under  the  base  of  pectorals.  Skin  smooth.  Lateral  line  continuous  for  the  whole  length  of  the  body. 

Syn. — Leptocollus,  Grd.  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  130. 
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The  affinities  of  this  genus  with  Cottopsis  have  already  been  alluded  to  above.  From  the 
marine  genera  it  differs  by  well  marked  characters,  one  of  which  is  the  preopercular  spiny 
process  and  its  rather  small  anterior  dorsal  fin.  The  upper  aspect  of  the  head  is  smooth,  as  in 
Leiocottus,  and  partly  also  as  in  Scorpaenichthys ,  hut  it  has  none  of  the  cutaneous  flaps  which 
the  latter  is  provided  with. 

LEPTOCOTTUS  ARMATUS,  Grd. 

Plate  XV,  Fig.  2. 

Spec.  Char. — Head  much  depiessed  ;  upper  jaw  longer  than  the  lower  ;  posterior  extremity  of  maxillary  extending  some¬ 
what  beyond  the  vertical  of  the  posterior  rim  of  the  orbit.  A  preopercular  process  provided  with  three  spines  directed  upwards. 
Blackish  brown  above  ;  whitish  beneath  ;  dorsals,  caudal,  and  pectorals  yellowish,  barred  with  black  ;  anterior  dorsal  with  a 
black  s>.ot  posteriorly.  Ventrals  and  anal  whitish. 

Svn. — I.eplocoltus  armatus,  Grd.  Proc.  Acad. Nat.  Sc.  Fhilad.  VII,  1854,  131  &  145  ;  &,  VIII,  1856,  133. 

Acanthocotlus  inermis,  Ayres,  MSS. 

The  general  physiognomy  of  this  species  is  quite  peculiar  by  its  head  and  anterior  portion  of 
the  body  being  broader  thin  deep ;  at  the  origin  of  the  first  dorsal  the  depth  is  equal  to  the  width, 
the  latter  diminishing  more  rapidly  backwards  than  the  former,  so  as  to  measure  considerably 
less.  The  head  forms  a  little  less  than  the  third  of  the  whole  length  ;  its  upper  surface  is  very 
much  depressed,  and  grooved  upon  its  middle.  The  snout  is  broad  and  flattened,  the  upper  jaw 
protruding  over  the  lower  one.  The  mouth  is  broad  and  rather  large  ;  the  posterior  extremity 
of  the  maxillary  extending  somewhat  beyond  a  vertical  line  drawn  across  the  posterior  rim 
of  the  orbit.  The  anterior  and  tubular  nostril  is  nearly  midway  between  the  margin  of  the 
upper  jaw  and  the  anterior  rim  of  the  orbit.  The  eyes  are  of  medium  size,  and  partly  situated 
on  the  upper  surface  of  the  head  ;  their  shape  is  sub-elliptical,  and  their  longitudinal  diameter 
comprised  about  six  times  and  a  half  in  the  length  of  the  sides  of  the  head.  A  stout  and 
horizontal  process  may  be  observed  upon  the  convexity  of  the  preopercle,  and  terminated  by 
three  acute  and  hook-like  spines  curved  upwards.  Another  process,  small  and  obtuse,  exists 
beneath  upon  the  inferior  limb  of  the  same  opercular  bone.  The  head  otherwise  is  smooth  ;  the 
bones  of  the  scull  slightly  perceptible,  the  middle  sub-orbital  inconspicuous,  and  the  opercle 
margined  by  a  loose  membrane.  The  isthmus  is  broad  ;  its  width  is  contained  nearly  four  times 
in  the  distance  extending  between  its  angle  and  the  extremity  of  the  lower  jaw.  The  branchi- 
ostegals  are  well  developed,  and  six  on  either  side. 

The  first  dorsal  fin  is  lower  than  the  second,  and  much  longer  than  high  ;  its  upper  margin 
forms  a  convex  curve  ;  it  is  composed  of  seven  or  eight  slender  spines,  the  third  and  fourth  of 
which  being  the  highest.  The  origin  of  that  fin  meets  a  vertical  line  drawn  immediately  behind 
the  superior  portion  of  the  insertion  of  the  pectorals.  The  second  dorsal  is  nearly  contiguous  to 
the  first  at  its  base  ;  it  is  composed  of  seventeen  or  eighteen  slender  and  undivided  rays, 
gradually  diminishing  in  height  posteriorly  from  the  fifth,  which  is  the  highest.  The  caudal 
is  slender  and  sub-truncated,  constituting  a  little  less  than  the  seventh  of  the  entire  length,  and 
composed  of  nine  bifurcated  rays,  two  simple  ones,  and  a  few  rudiments  above  and  below.  The 
origin  of  the  anal  takes  place  nearly  opposite  the  fifth  ray  of  the  second  dorsal,  extending 
posteriorly  as  far  as  the  latter;  its  terminal  rays,  mayhap,  projecting  a  little  further  backwards. 
Its  shape  is  the  counterpart  of  the  second  dorsal,  but  not  quite  so  deep  as  the  latter  is  high  ;  it 
is  composed  of  sixteen  or  seventeen  slender  and  undivided  rays,  the  membrane  intervening 
which  being  slightly  emarginated.  The  vent  is  situated  at  a  short  disstance  from  the  anterior 
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margin  of  that  fin,  and  provided  posteriorly  with  a  small  flap.  The  ventrals  are  small  and 
slender,  composed  of  four  soft  and  one  spinous  rays.  Their  origin  is  hut  very  little  behind  the 
inferior  portion  of  the  insertion  of  the  pectorals.  The  distance  between  their  posterior  extremity 
and  the  vent  is  equal  to  the  length  of  the  same  fins.  The  pectorals  are  broad  and  well 
developed  ;  their  extremities  extend  as  far  backwards  as  the  third  or  fourth  ray  of  the  second 
dorsal,  and  consequently  near  the  origin  of  the  anal  and  stretching  beyond  the  vent.  They  are 
composed  of  nineteen  or  twenty  undivided  rays,  the  inferior  ones  shorter  and  stouter  than  the 
upper,  and  their  intervening  membrane  emarginated. 

B  VI :  VI ;  D  VIII,  18  ;  A  17 ;  C  6,  1,  5,  4,  1,  7  ;  V  I,  4  ;  P  20. 

The  skin  is  perfectly  smooth ;  the  lateral  line  conspicuous,  nearer  the  dorsal  than  the  ventral 
outline  along  the  anterior  half  of  the  flank,  hut  running  along  its  middle  posteriorly,  and 
thus  reach  the  base  of  the  caudal  fin. 

The  ground  color  is  of  a  coffee  brown  above,  maculated  or  clouded  with  deep  black.  The 
inferior  surface  of  the  head,  the  extremity  of  the  maxillaries,  the  inferior  part  of  the  opercular 
apparatus,  the  entire  hranchiostegal  apparatus,  the  belly,  ventral  fins,  the  anal,  and  inferior 
part  of  the  tail,  are  of  a  uniform  whitish  or  yellow,  with  a  metallic  reflect,  which  extends  even 
to  the  sides.  The  caudal  and  pectoral  fins  are  yellowish,  transversely  barred  with  large  bands 
of  black.  The  dorsals  are  likewise  yellow,  longitudino-obliquely  barred  with  black.  A  jet 
black  spot,  moreover,  is  to  he  observed  upon  the  upper  and  posterior  margin  of  the  anterior 
dorsal  fin. 

This  species  seems  to  he  quite  common  along  the  Pacific  coast,  from  Puget’s  Sound,  Oregon, 
to  San  Diego,  California.  The  largest  specimens  were  those  from  fort  Steilacoom  and  the  bay 
of  Monterey,  and  measured  from  twelve  to  fourteen  inches. 

Reference  to  the  figure. — Plate  XY,  fig.  2,  represents  Leptocottus  armatus,  size  of  life. 


List  of  specimens. 


Catalogue  numbers. 

No.  of  specimens. 

Locality. 

When  collected. 

Whence  obtained. 

Nature  of  spe¬ 
cimens. 

Collected  by — 

301 

6 

Cape  Flattery  W  T 

1853 

Governor  Stevens _ 

Alcoholic 

Dr.  Suckley 

302 

4 

Fort  Steilacoom ,  W.  T 

1853 

303 

12 

Shoal  Water  bay,  W  T.  . 

1853 

Dr.  Cooper 

304 

3 

Humboldt  bay?  Cal 

1853 

Lieut.  Trowbridge _ 

_ do . 

Lt.  Trowbridge. - 

305 

1 

San  Francisco  Cal 

1853 

306 

3 

Monterey  Cal 

1853 

307 

1 

San  Pedro  Cal 

1853 

_ do . 

308 

2 

Fort  Point,  Cal _ 

1853 

309 

4 

San  Diego,  Cal  _  _ 

1853 

A.  Cassidy 

310 

4 

San  Francisco,  Cal _ 

1853 

Lieut.  Williamson _ _ _ 

Dr.  Heermann 

311 

3 

San  Francisco,  Cat 

1856 

I)r.  Newberry... 

312 

2 

Tomales  Bav,  Cal _ 

1855* 

E.  Samuels _ - _ 

E.  Samuels _ 

502 

1 

Sands  of  Monterey  Beach _ _ 

1856 

A.  S.  Taylor.----- _ ----- 

_ do . 

A.  S.  Taylor _ 

62 


U.  S.  P.  R.  R.  EXP.  AND  SURVEYS - ZOOLOGY — GENERAL  REPORT. 


LEIOCOTTUS,  Girard. 

Gen.  Char. — Head  perfectly  smooth  ;  spines  upon  the  preopercle  only.  Mouth  moderately  cleft ;  jaws  equal.  Teeth  upon 
the  premaxillaries,  dentaries,  and  front  of  vomer ;  none  on  the  palatines.  Barbules  at  the  maxillaries.  Gill  openings  con¬ 
tinuous  under  the  throat ;  branchiostegal  rays,  five.  Dorsals  nearly  contiguous  upon  their  bases.  Ventrals  inserted  backwards 
of  the  base  of  the  pectorals.  Caudal  posteriorly  subtruncated.  Skin  perfectly  smooth,  bearing  neither  prickles  nor  scales. 
Lateral  line  well  marked,  and  continuous  from  head  to  tail. 

Syn. — Leiocottus,  Crd.  Proc.  Acad.  Nat.  Sci.  Philad.  VIII,  1856. 133. 

This  genus  is  allied  to  Leptocottus,  of  which  it  has  the  general  physiognomy.  It  is,  however, 
distinguished  from  it  by  a  smaller  mouth  and  equal  jaws  ;  by  the  absence  of  teeth  upon  the 
palatine  bones,  the  continuity  of  the  gill  openings,  and  the  presence  of  five  branchiostegals, 
instead  of  six.  It  differs  from  Scorpaenichthys  by  a  smooth  head  and  the  absence  of  teeth  on 
the  palatine  bones. 

LEIOCOTTUS  HIRUNDO,  Grd. 

Plate  XYI,  Figs.  2  &  3. 

Spec.  Char. — Snout  declivous  and  rather  pointed ;  posterior  extremity  of  maxillary  provided  with  two  or  three  barbules,  and 
reaching  a  vertical  line  drawn  a  little  beyond  the  anterior  rim  of  the  orbit.  Superior  regions  blackish  brown  ;  whitish  under 
the  abdomen,  and  yellow  under  the  tail. 

Syn. — Leiocottus  hirundo,  Grd.  Proc.  Acad.  Nat.  Sci.  Philad.  VIII,  1856, 133. 

The  general  aspect  of  this  species  is  elongated  ;  sub-fusiform  when  viewed  in  profile.  The 
body  is  compressed,  deeper  than  broad  upon  its  whole  length.  The  head  enters  about  three 
times  in  the  length  of  the  body  and  caudal  fin  ;  its  upper  surface  is  depressed,  nearly  flat ;  the 
fronto-nasal  region  very  declivous,  and  the  snout  prominent.  The  mouth  is  but  moderately  cleft 
the  posterior  extremity  of  the  maxillary  upon  which  two  or  three  thread-like  barbels  may  be 
observed,  reaches  posteriorly  a  line  which  would  be  drawn  a  little  inwardly  of  the  anterior  rim 
of  the  orbit.  Teeth  exist  upon  the  premaxillaries,  dentaries,  and  front  of  the  vomer,  whilst 
the  palatine  bones  are  smooth  and  toothless.  The  jaws  are  equal,  and  surrounded  by  conspicuous 
lips.  The  nostrils  are  situated  towards  the  upper  surface  of  the  snout,  much  nearer  to  the  orbit 
than  the  extremity  of  the  snout,  and  preceded  by  a  small,  inconspicuous  spine.  The  eyes  are 
large  and  sub-circular,  approximating  the  upper  surface  of  the  scull.  Their  longitudinal  diameter 
enters  about  four  times  in  the  length  of  the  side  of  the  head.  A  bifurcated  spine  may  be 
observed  upon  the  convexity  of  the  preopercle,  with  the  points  turned  upwards.  Two  smaller 
and  obtuse  spines  exist  along  the  inferior  margin  of  the  same  bone. 

A  vertical  line  drawn  from  the  origin  of  the  first  dorsal  fin  would  strike  the  middle  of  the 
base  of  the  pectorals,  and  therefore  a  portion  of  the  opercle  also.  It  is  composed  of  nine  spiny 
rays,  the  anterior  one  being  the  highest  of  all  the  dorsal  rays.  The  second  is  next  in  size,  and 
somewhat  shorter  than  the  highest  rays  of  the  second  dorsal.  The  remaining  rays  are  all  much 
shorter  than  the  second  dorsal,  and  that  portion  of  the  fin  which  they  constitute  is  convex  upon 
its  upper  margin.  The  membrane  of  the  posterior  ray  of  the  first  dorsal  does  not  quite  extend 
to  the  anterior  ray  of  the  second  dorsal.  The  second  dorsal  is  composed  of  seventeen  undivided 
rays,  diminishing  slightly  in  height  posteriorly.  The  caudal  is  subtruncated,  composed  of  nine 
bifurcated  rays,  and  two  undivided,  together  with  a  few  rudimentary  ones  above  and  below. 
That  fin  forms  about  the  fifth  of  the  total  length.  The  origin  of  the  anal  is  situated  opposite 


FISHES— COTTIDAE - SCORPAENICHTHYS. 


63 


the  fourth  ray  of  the  second  dorsal ;  it  is  composed  of  sixteen  undivided  rays  less  deep,  and  the 
membrane  hy  which  they  are  united,  emarginated  between  all  of  them.  The  posterior  extremi¬ 
ties  of  the  rays  are  even  with  those  of  the  second  dorsal.  The  vent  is  a  little  nearer  to  the 
insertion  of  the  ventrals  than  the  anterior  margin  of  the  anal  fin.  Upon  its  posterior  margin  is  a 
fleshy  tongue-shaped  appendage.  The  origin  of  the  ventrals  is  somewhat  backwards  of  the  base 
of  the  pectorals.  They  are  slender,  composed  of  one  spine  and  three  soft  rays,  overlapping 
considerably  the  anus,  hut  not  reaching  the  anal.  The  pectorals  are  quite  large ;  their  posterior 
extremity  reaches  a  vertical  line  drawn  in  front  of  the  fourth  ray  of  the  anal  fin.  It  is  com¬ 
posed  of  eighteen  undivided  rays,  the  nine  inferior  ones  being  shorter  and  stouter ;  the  mem¬ 
brane  between  all  is  indentated  or  emarginated. 

Br.  Y :  Y;  D  IX,  17  ;  A  17;  C  4,  1,  4,  5,  1,  3  ;  V  I,  3  ;  P  18. 

The  body  is  perfectly  smooth  and  scaleless.  The  lateral  line,  formed  of  a  series  of  small  tubes, 
is  very  conspicuous,  uninterrupted  from  head  to  the  tail.  It  starts  from  the  upper  part  of  the 
opercle,  hence  descends  along  the  abdomen,  forming  an  open  curve  convex  downwards,  then 
follows  a  straight  course  along  the  middle  of  the  tail. 

The  ground  color  of  the  upper  part  of  the  head  and  body  is  dark  brown,  blotched  with  black. 
The  inferior  region  of  the  head  is  greyish ;  the  abdomen  dull  whitish,  with  greyish  spots  or 
dots,  and  the  tail  yellowish.  The  fins  are  of  a  greenish  olive  hue,  spotted  or  maculated  with 
black. 

j References  to  the  figures. — Plate  XYI,  figure  2,  represents,  in  profile,  Leiocottus  Mr  undo,  size 
of  life.  Figure  3  is  a  view  of  the  under  surface  of  the  head. 
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Island  of  San  Miguel,  Cal _ _ 

Lieut.  Trowbridge _ 

Alcoholic _ 

Lt.  Trowbridge.. 

SCORPAENICHTHYS,  Girard. 

Gen.  Char. — Upper  surface  of  head  bony,  corrugated.  A  membranous  flap  above  the  orbit,  another  upon  the  snout. 
A  few  small  spines  upon  the  preopercle.  Mouth  deeply  cleft ;  jaws  equal.  Teeth  on  the  premaxillaries,  dentaries,  front 
of  vomer,  and  palatines.  Gill  opening  continuous  under  the  head ;  branchiostegal  rays  six  in  number.  Dorsal  fins  contig¬ 
uous  upon  their  bases.  Caudal  truncated.  Yentrals  inserted  back  of  the  base  of  pectorals.  Skin  smooth,  without  either 
scales  or  plates.  Lateral  line  distinct  and  continuous  for  the  whole  length  of  the  body. 

Syn. — Scorpaeniekthys,  Grd.  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  131. 

This  genus  is  very  closely  allied  to  Hemitripterus,  having,  like  the  latter,  teeth  upon  the  vomer 
and  palatines,  as  well  as  upon  the  jaws.  The  membranous  flaps  which  are  observed  on  the 
head  constitute  another  feature,  reminding  us  of  Hemitripterus.  It  differs,  however,  from  it  by 
the  insertion  more  backwards  of  the  ventral  fins,  the  structure  of  the  anterior  dorsal,  which  is 
as  high  upon  its  posterior  half  than  anteriorly,  although  a  slight  depression  exists  towards  its 
middle,  indicating  its  affinities  with  Hemitripterus.  The  second  dorsal  is  longer  than  the  first, 
the  reverse  of  what  it  is  in  Hemitripterus,  whilst  the  anal  is  proportionally  shorter. 
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SCORPAENICHTHYS  MARMORATUS,  Grd. 

Plate  XVI,  Fig.  1. 

Spec.  Char.—  Membranous  flaps  upon  the  upper  and  posterior  part  of  the  orbit,  upon  the  snout,  and  at  the  posterior 
extremity  of  the  maxillary  hones.  The  latter  extending  to  a  vertical  line  passing  immediately  behind  the  eye.  Two 
spines  of  moderate  development  upon  the  preopercle.  Fins  all  well  developed.  Ground  color  either  light  or  dark  brown, 
marmorated  with  black. 

Stn. — ScoipaenicMhys  marmoratus,  Grd.  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  131  and  145  ;  &,  VIII,  1856,  133. 

B emitripterus  marmoratus,  Ayhes,  Proc.  Cal.  Acad.  Nat.  Sc.  I,  1854,  4. 

The  head  is  very  large  and  rohustly  built,  constituting  the  third  of  the  whole  length,  the 
caudal  fin  excluded.  It  is  nearly  as  deep  as  broad  upon  the  occipital  region  ;  the  cranial 
region  is  suh-depressed  and  sloping  towards  the  orbits  ;  hence  very  declivous  to  the  end  of  the 
snout,  which  is  obtusely  rounded.  The  region  of  the  scull,  as  also  the  suborbital,  temporal, 
and  opercular  regions,  exhibit  the  corrugated  surface  of  the  hones.  The  orbital  flap  is  fringed 
somewhat  arborescent,  and  the  largest ;  the  rostral  is  flat,  triangular,  and  entire,  implanted 
vertically  upon  the  snout.  Those  upon  the  posterior  extremity  of  the  maxillaries  are  smaller 
still,  and  fringed.  The  eye  is  well  developed  and  sub-circular  near  the  upper  surface  of  the 
head,  above  which  the  rim  of  the  orbit  is  slightly  raised.  Their  longitudinal  diameter  is  con¬ 
tained  six  times  in  the  length  of  the  side  of  the  head.  The  nostrils  are  nearer  the  orbit  than 
the  margin  of  the  upper  jaw  ;  as  usual,  the  posterior  opening  is  situated  inwardly  in  advance  of 
the  orbit  behind  the  spinous  turhinal,  whilst  the  anterior  opens  on  the  sides  of  the  snout.  The 
mouth  is  large,  which  might  he  inferred  from  the  development  of  the  head,  and  the  fact  that  the 
posterior  extremity  of  the  maxillary  extends  backwards  to  a  vertical  line  drawn  across  the 
posterior  rim  of  the  orbit.  Two  spines,  of  rather  moderate  size,  may  be  observed  upon  the 
convexity  of  the  preopercle,  the  uppermost  being  the  largest  of  the  two.  The  gill  openings  are 
continuous  under  the  throat ;  the  branchiostegals  are  six  on  either  side. 

The  body  is  compressed  much  deeper  than  broad,  even  anteriorly,  with  a  profile  either  sub-fusi¬ 
form  or  somewhat  thickish,  according  to  sexes  and  age.  The  fins  are  all  well  developed. 
The  first  dorsal,  which  is  composed  of  eleven  spines  of  nearly  equal  depth,  has  about  the  same 
height  as  the  second  dorsal ;  the  interradial  membrane  is  emarginated.  The  origin  of  the  fin  is 
near  the  occiput,  even  with  a  vertical  line  drawn  across  the  insertion  of  the  last  ray  but  one  of 
the  lower  part  of  the  pectoral  fins.  The  base  of  the  same  fin  is  a  little  less  than  the  fourth  of 
the  entire  length.  The  second  dorsal,  which  is  contiguous  to  the  first,  is  composed  of  nineteen 
bifurcated  rays,  inserted  over  a  base  somewhat  longer  than  the  third  of  the  total  length.  The 
caudal  is  subtruncated  posteriorly,  and  contained  about  five  times  in  the  entire  length ;  it  is 
composed  of  nine  branched  and  two  simple  rays  and  rudimentary  ones.  The  origin  of  the  anal 
is  situated  opposite  the  fifth  ray  of  the  second  dorsal,  and  is  not  quite  so  deep  as  the  latter  is 
high  ;  its  base  is  a  little  less  than  that  of  the  first  dorsal ;  composed  of  thirteen,  some  of  which 
bifurcated  rays,  with  the  interradial  membrane  deeply  indentated.  The  extremity  of  the 
posterior  rays  projects  slightly  beyond  those  of  the  dorsal.  The  origin  of  the  ventrals  takes 
place  posterior  altogether  to  the  insertion  of  the  pectorals ;  these  fins  are  rather  long  and 
slender,  composed  of  one  spine  and  five  articulated  rays  ;  their  extremity  does  not  reach  as  far 
back  as  the  vent,  neither  as  far  as  the  extremity  of  the  pectorals.  The  latter  are  very  broad, 
inserted  upon  the  oblique  margin  of  the  gill  opening,  and  extending  to  the  inferior  surface  of 
the  head,  The  rays  are  sixteen  in  number  ;  the  nine  inferior  ones  thick  and  simple,  with  the 
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interradial  membrane  emarginated  ;  whilst  the  upper  ones  are  more  slender  and  bifurcated  upon 
their  extremity,  which  is  even  with  their  membrane. 

Br.  VI:  VI;  D  XI,  19  ;  A  13  ;  C  6,  1,  5,  4,  1,  5  ;  V  I,  5  ;  P  16. 

The  skin  is  perfectly  smooth  ;  the  lateral  line  runs  uninterrupted  from  the  upper  part  of  the 
thoracic  arch  to  the  base  of  the  caudal,  following  the  middle  of  the  flanks  from  the  origin  of  the 
second  dorsal  backwards. 

The  ground  color  of  the  head,  body,  and  fins  is  either  of  a  light  or  a  dark  chocolate  brown,  over 
which  are  spread,  without  any  apparent  order,  black  patches  and  streaks,  giving  the  whole  a 
marmorated  appearance. 

Reference  to  the  figure. — Plate  XVI,  figure  1,  represents  the  profile  view  of  Scorpcenichthys 
marmoratus,  somewhat  reduced  in  size,  and  caught  in  the  bay  of  San  Francisco,  California. 
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ASPICOTTUS,  Girard. 

Gen.  Char. — Bones  of  the  head  exposed  and  corrugated.  Opercular  apparatus  armed  with  strong  spines.  Mouth  mode¬ 
rately  cleft;  jaws  equal.  Teeth  on  the  premaxillaries,  dentaries,  and  front  of  the  vomer ;  none  on  the  palatines.  Gill 
openings  separated  beneath  by  an  isthmus ;  branchiostegal  rays  six  in  number.  Dorsal  fins  distinctly  separated.  Caudal 
posteriorly  rounded.  Insertion  of  ventrals  opposite  the  base  of  pectorals.  Lateral  line  formed  by  a  series  of  bony  scutellae 
extending  from  head  to  tail.  Skin  otherwise  smooth. 

Syn. — Aspicottus,  ^rd.  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854, 130  ;  &,  VIII,  1856, 133. 

Clypeocottus,  Ayres,  Proc.  Cal.  Acad.  Nat.  Sc.  1, 1854, 12. 

To  this  genus  is  to  be  referred  Coitus  hubalis,  of  Euphrasen,  an  inhabitant  of  the  Baltic  and 
Norwegian  seas.  The  latter  species  is  so  closely  related  to  A.  bison,  described  below,  that  it  is 
only  upon  a  careful  comparison  that  the  two  can  be  distinguished. 

The  genus  is  well  characterized  by  the  great  development  of  the  suborbital  bones  and  the 
presence  of  a  lateral  series  of  bony  shields  altogether  different  from  the  scale-like  plates  of  He- 
mitripterus  and  Artedius. 

9  a 
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ASPICOTTUS  BISON,  Grd. 

Plate  XY,  Fig.  1. 

Spec.  Char. — The  posterior  extremity  of  the  maxillary  extends  to  a  vertical  line  drawn  mi'dway  between  the  posterior 
edge  of  the  pupil  and  the  posterior  rim  of  the  orbit.  The  scutellae  constituting  the  lateral  line  are  crowded,  vertically 
elongated.  Upper  regions  dark  brown,  mottled  or  blotched  with  black.  Beneath  dull  yellowish,  with  meandric  dark 
lines  under  the  head  and  throat.  Ventrals  uniform  yellowish  white ;  other  fins  mottled  yellow  and  black. 

Syn. — Aspicottus  bison,  Grd.  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854, 130  ;  &,  VIII,  1856, 133. 

Clypeocottus  robustus,  Ayres,  Proc.  Cal.  Acad.  Nat.  Sc.  1, 1854, 11. 

The  head,  which  constitutes  about  the  third  of  the  whole  length,  the  caudal  fin  excluded,  is 
very  large,  and  much  broader  than  deep.  The  body  in  being  likewise  broader  than  deep  upon 
its  anterior  third,  the  consequence  is  the  short  and  stoutish  appearance  of  this  species.  The 
upper  surface  of  the  head  is  corrugated,  the  orbital  region  is  convex  and  raised  above  the  general 
surface  ;  the  cranium  is  slightly  depressed  between  two  parieto-occipital  ridges.  The  eyes  are 
sub-circular,  of  moderate  development their  longitudinal  diameter  enters  about  five  times  in 
the  length  of  the  sides  of  the  head.  The  posterior  nostril  is  the  smallest,  and  is  situated  imme¬ 
diately  in  advance  of  the  orbit  and  behind  the  turbinal  hone  on  the  upper  surface  of  the  snout. 
The  anterior  nostril  opens  on  the  side  of  the  snout  exteriorly  to  the  turbinal  and  nearer  the 
orbit  than  the  margin  of  the  jaw;  its  posterior  margin  is  provided  with  a  fringed  membranous 
expansion.’  The  snout  is  declivous  and  rounded  ;  the  jaws  are  equal,  and  the  mouth  broad 
though  not  deeply  cleft,  since  the  posterior  extremity  of  the  maxillary  does  not  extend  as  far 
back  as  the  posterior  rim  of  the  orbit.  The  middle  suborbital  is  stout  and  conspicuous,  termi¬ 
nating  into  a  flattened  point  at  the  concavity  of  the  preopercle.  The  latter  is  provided  with 
four  spines,  the  uppermost  being  very  long,  and  extending  backwards  to  the  posterior  edge  of 
the  opercle,  which  it  sometimes  overlaps  ;  the  two  next  ones  are  small  and  directed  obliquely 
downwards  ;  the  fourth  may  be  seen  at  the  lower  extremity  of  that  bone  and  directed  obliquely 
forwards.  The  opercle  has  three  spines — one,  rather  stout,  along  the  upper  margin  of  that 
bone,  and  two  small  ones  towards  its  inferior  margin,  and  directed  obliquely  downwards. 
Finally,  the  posterior  extremity  of  the  interopercle  exhibits  the  last  and  smallest  spine  of  the 
opercular  apparatus.  The  isthmus  is  rather  large,  being  equal  to  about  the  third  of  the  dis¬ 
tance  between  its  angle  and  the  extremity  of  the  lower  jaw.  The  branchiostegals  are  six  in 
number,  all  well  developed. 

The  origin  of  the  first  dorsal  corresponds  to  a  vertical  line  drawn  immediately  behind  the 
upper  portion  of  the  insertion  of  the  pectorals,  and,  consequently,  at  a  very  short  distance  from 
the  occiput.  It  is  composed  of  eight  rather  slender  spines,  the  fourth  and  fifth  of  which  being 
the  highest ;  the  fin  itself  is  lower  than  the  second  dorsal,  and  its  upper  outline  sub-convex.  It 
is  separated  by  a  narrow  space  from  the  second  dorsal,  which  is  composed  of  twelve  rays  inserted 
upon  a  base  one-third  longer  than  that  of  the  first.  The  caudal,  which  constitutes  about  the 
sixth  of  the  entire  length,  is  posteriorly  sub-truncated,  composed  of  nine  bifurcated  and  two  un¬ 
divided  rays,  with  several  rudimentary  ones  above  and  below.  The  origin  of  the  anal  is  situ¬ 
ated  opposite  the  fourth  ray  of  the  second  dorsal,  and  does  not  extend  as  far  back  as  the  latter, 
although  the  tips  of  the  last  rays  may  be  even,  owing  to  the  greater  length  of  the  posterior  rays 
of  the  anal.  The  fin  itself  is  not  quite  so  deep  as  the  second  dorsal ;  the  membrane  between 
the  rays  is  deeply  emarginated.  The  insertion  of  the  ventrals  is  nearly  opposite  the  middle  of 
the  base  of  the  pectorals ;  they  are  elongated,  but  do  not  reach  the  vent,  which  is  situated  a 


FISHES - COTTIDAE - HEMILEPIDOTUS. 


67 


little  in  advance  of  the  anal  fin.  These  fins  are  proportionally  more  developed  than  in  its  con¬ 
gener  of  the  seas  of  northern  Europe,  A.  bubalis.  The  insertion  of  the  pectorals  is  very  long, 
extending  almost  to  the  inferior  surface,  along  the  branchial  aperture,  towards  the  isthmus. 
These  fins  are  composed  of  sixteen  or  seventeen  rays,  very  thick  and  short  inferiorly,  with  the 
interradial  membrane  emarginated.  The  tips  of  the  longest  rays  extend  posteriorly  to  a  vertical 
line  drawn  across  the  insertion  of  the  second  ray  of  the  second  dorsal. 

Br.  VI :  VI ;  D  VIII,  12  ;  C  4,  1,  4,  5,  1,  5  ;  V  I,  3  ;  P  17. 

The  course  of  the  lateral  line  is  occupied  by  a  series  of  oblong  and  vertically  elongated  bony 
plates,  from  thirty  to  thirty-three  in  number,  diminishing  gradually  in  size  posteriorly.  Ante¬ 
riorly,  the  series  is  contiguous  to  the  humerus,  and  for  the  distance  occupied  by  the  anterior 
dorsal  it  lies  upon  the  dorsal  region  ;  further  behind  it  falls  a  little  towards  the  flanks,  hut  re¬ 
mains  throughout  nearer  the  dorsal  outline.  The  skin  otherwise  is  perfectly  smooth. 

The  ground  color  of  the  upper  regions  is  dark  olive,  or  brown,  dotted,  blotched  or  mottled 
with  jet  black.  The  inferior  regions  are  dull  yellow  or  olive,  with  crowded  meandric,  dark 
streaks  under  the  head,  throat,  lower  part  of  the  flanks,  and  tail.  The  ventrals,  and  generally  the 
anal,  are  unicolor,  like  the  inferior  abdominal  region.  The  anal,  however,  is  sometimes  black¬ 
ish  upon  its  periphery.  The  ground  color  of  the  other  fins  is  yellow  or  olive,  upon  which  are 
spread  black  spats  and  blotches  similar  to  those  distributed  over  the  body. 

Reference  to  the  figure. — Plate  XV,  fig.  1,  represents,  somewhat  reduced,  Aspicottus  bison , 
from  the  hay  of  San  Francisco,  California. 
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HEMILEPIDOTUS,  Cuv. 

Gen.  Char. — Head  rough  and  prickly,  with  membranous  flaps  on  various  parts ;  opercular  apparatus  spinous.  Mouth  mode¬ 
rately  cleft ;  jaws  equal.  Teeth  upon  the  premaxillaries,  dentaries,  front  of  vomer,  and  palatines.  Gill  openings  separated 
beneath  by  an  isthmus  ;  branchiostegals,  six  on  either  side.  Dorsal  fins  contiguous.  Caudal  rounded  or  sub-truncated  pos¬ 
teriorly.  Insertion  of  ventrals  opposite  the  base  of  pectorals.  Longitudinal  bands  of  scales  alternating  with  smooth  or 
naked  areas  ;  scales  themselves  finely  denticulated. 

Stn. — Hemilepidotus,  Cuv.  Rbgn.  Anim.  2d  ed.  II,  1829. — Cuv.  &  Val.  Hist.  nat.  Poiss.  IV,  1829,  275. — Storer,  Synops. 

1846,  59.— Gbj>.  in  Proc.  Acad.  Nat.  Sc.  I,  Philad.  VIII,  1856,  134. 

Calycikpidotus  (in  part),  Ayres,  Proc.  Cal.  Acad.  Nat.  Sc.  I,  1855,  76. 

The  genus  Hemilepidotus  was  established  by  Cuvier  upon  the  very  characters  which  we  have 
just  endeavored  to  diagnosticate,  and  as  such  it  has  been  adopted  by  the  subsequent  writers. 
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HEMILEPIDOTUS  SPINOSUS,  Ayres. 

Spec.  Char. — Upper  surface  and  sides  of  head  provided  with  membranous  flaps.  Eye  quite  large.  Posterior  free  extremity 
of  maxillary  extending  to  a  vertical  line  drawn  across  the  posterior  rim  of  the  pupil.  Dorsal  hand  of  scales  composed  of  six 
rows  or  series  ;  lateral  hand,  of  seven,  five  below  and  two  above  the  lateral  line.  Ground  color  dark  reddish  brown,  with 
darker  transverse  bands  and  blotches. 

Syn. — Bemilepidotus  spinosus,  Ayres,  MSS. — Grd.  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  134. 

Galycilepidotus  spinosus,  Ayres,  Proc.  Cal.  Acad.  Nat.  Sc.  I,  1855,  76. 

The  head  in  this  species  constitutes  the  third  of  the  whole  length,  not  including  the  caudal. 
It  is  depressed,  broader  than  deep,  grooved  between  the  orbits,  slightly  depressed  upon  the 
skull,  and  covered  with  small  spinous  processes  and  membranous  flaps.  A  fringed  pair  of  the 
latter  (one  on  each  side)  may  he  observed  upon  the  occipitals,  the  upper  and  posterior  rim  of  the 
orbit,  the  upper  angle  of  the  opercle,  and  upon  the  cheeks.  A  similar,  hut  not  fringed,  flap  is 
seen  at  the  posterior  free  extremity  of  the  maxillary.  A  narrow  and  rather  elongated  pair  exist 
upon  the  chin  near  the  symphysis  of  the  dentaries.  The  eyes  are  large,  sub  circular,  and  slightly 
turned  upwards  ;  their  longitudinal  diameter  enters  about  three  times  and  a  half  in  the  length 
of  the  sides  of  the  head,  and  not  quite  once  in  advance  of  their  anterior  rim.  The  interocular 
space  is  narrow.  The  anterior  nostril  is  tubular  and  nearer  to  the  eye  than  the  extremity  of 
the  upper  jaw.  The  turhinals  are  conspicuously  spinous  ;  the  snout  blunt  and  rounded.  The 
posterior  extremity  of  the  maxillaries  extend  backwards  to  a  vertical  line  drawn  posteriorly  to 
the  pupil.  The  limb  of  the  preopercle  is  provided  with  four  spines ;  the  two  uppermost  being 
the  largest  and  more  close  together  than  the  remaining  two,  which  occupy  the  inferior  branch  of 
that  hone.  The  preopercle  exhibits  two  spines — an  elongated  one,  buried  in  its  upper  margin, 
and  another  rather  short,  at  the  inferior  angle  of  the  same  hone.  The  branchial  apertures  are 
separated  under  the  throat  by  an  isthmus,  the  width  of  which  is  contained  about  five  times  in 
the  distance,  comprised  between  its  edge  and  the  extremity  of  the  lower  jaw.  The  branchioste- 
gals  are  six  on  either  side,  the  inferior  one  being  rather  small  and  slender. 

The  body,  anteriorly,  is  almost  as  wide  as  deep  ;  it  becomes,  however,  soon  compressed  pos¬ 
teriorly,  so  as  to  he  deeper  than  broad.  The  profile  is  sub-fusiform  in  specimens  of  medium  size. 

The  origin  of  the  anterior  dorsal  fin  is  situated  in  advance  of  a  vertical  line  intersecting  the 
base  of  the  pectorals.  It  is  composed  of  eleven  spinous  rays  distributed  over  a  space  some¬ 
what  less  than  the  half  of  the  base  of  the  second  dorsal.  The  three  first  rays  are  nearly  equal 
and  shorter  than  the  fourth  and  all  the  succeeding  ones,  except  the  two  last ;  it  results  from 
this  structure  that  the  outline  of  the  fin  is  depressed  between  the  third  and  fourth  rays.  The 
second  dorsal  is  contiguous  to  the  first  at  their  bases  ;  it  is  composed  of  twenty  articulated  but 
undivided  rays,  constituting  a  fin  higher  than  the  anterior,  and  extending  to  very  nearly  the 
base  of  the  caudal,  for,  the  tips  of  the  terminal  rays  overlap  slightly  the  insertion  of  the  caudal 
rays.  The  caudal  itself  is  rather  small,  rounded,  or  sub-convex  upon  its  posterior  margin,  and 
contained  six  times  and  a  half  in  the  total  length  ;  it  is  composed  of  nine  bifurcated  and  two 
undivided  rays  and  rudiments  of  rays.  The  origin  of  the  anal  is  situated  opposite  the  fifth 
ray  . of  the  second  dorsal ;  it  is  not  quite  so  deep  as  the  latter  is  high,  and  does  not  extend  quite 
so  far  posteriorly.  The  sixteen  rays  of  which  it  is  composed  are  all  undivided,  the  interradial 
membrane  being  deeply  emarginated.  The  insertion  of  the  ventrals  takes  place  immediately 
opposite  the  upper  portion  of  the  base  of  the  pectorals  ;  they  are  elongated  and  slender,  com¬ 
posed  of  four  soft  and  one  spinous  rays,  the  extremities  of  which  do  not  reach  the  vent.  The 
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pectorals  are  broad,  composed  of  fifteen  rays  ;  tbe  extremity  of  the  middle  and  longest  reaching 
a  vertical  line  which  would  intersect  the  anus  and  the  fourth  ray  of  the  second  dorsal.  The 
interradial  membrane  is  emarginated  between  all,  but  more  deeply  below  than  above. 

Br.  VI :  VI ;  D  XI,  20  ;  A  16  ;  C  4,  1,  5,  4,  1,  3  ;  V  I,  4  ;  P  15. 

The  dorsal  band  of  scales  is  composed  anteriorly  of  six,  tapering  posteriorly  into  two  longi¬ 
tudinal  rows  or  series.  The  band  of  either  side  meets  its  fellow  in  advance  of  the  dorsal  fin. 
The  scales  themselves  are  concave  or  funnel-shaped,  with  their  free  margin  finely  denticulated 
or  serrated  ;  they  are  directed  obliquely  upwards,  largest  upon  the  inferior  row,  and  diminishing 
gradually  to  the  upper  row ;  the  sixth  is  quite  irregular,  existing  only  upon  a  short  distance. 
The  scales  of  the  lateral  band  have  the  same  general  structure  as  those  just  referred  to,  though 
generally  larger  ;  we  observe  one  row  above  and  two  below  the  lateral  line,  upon  the  distance 
covered  by  the  pectorals ;  upon  the  middle  of  the  flanks  successively  five,  four,  three,  and  two, 
as  we  proceed  towards  the  peduncle  of  the  tail,  below  the  lateral  line  and  on§  above  it,  to  half¬ 
way  along  the  tail.  The  series  constituting  the  lateral  line  itself  is  the  largest  of  the  whole 
set,  and  continuous  from  the  head  to  the  base  of  the  caudal.  Elsewhere  the  skin  is  perfectly 
smooth. 

The  ground  color  is  dark  reddish  brown,  with  darker  or  blackish  blotches,  assuming  sometimes 
the  shape  of  transverse  bands  upon  the  upper  region  of  the  body,  the  head,  and  the  fins.  The 
inferior  surface  is  unicolor,  but  the  anal  is  barred  or  blotched  like  the  other  fins,  and  the  ventrals 
are  greyish. 


List  of  specimens. 


Catalogue  number. 

j  No.  of  specimens. 

Locality. 

Whence  obtained- 

Original  number. 

Nature  of  specimens. 

Collected  by — 

326 

6 

San  Francisco,  California.  .  . 

Lieut.  Williamson _ 

Alcoholic. _ _ 

Dr.  Newberry  _  _ 

327 

2 

Humboldt  bay,  Cal _ .... 

Lieut.  Trowbridge _ 

_ do _ 

Lieut.  Trowbridge.. 

365 

1 

San  Francisco,  California _ 

Dr.  Ayres _ 

33 

_ do _ 

Dr.  Ayres. _ 

ARTEDIUS,  Girard. 

Gen.  Char. — Head  rough,  with  supraorbital  membranous  flaps.  Spines  upon  the  preopercle  only.  Mouth  moderately 
cleft ;  lower  jaw  slightly  overlapped  by  the  upper.  Teeth  upon  the  premaxillaries,  dentaries,  front  of  the  vomer,  and 
palatines.  Gill  openings  continuous  under  the  throat ;  branchiostegals  five  on  either  side.  Dorsal  fins  separated.  Caudal 
sub-truncated  posteriorly.  Insertion  of  ventrals  opposite  the  base  of  the  pectorals.  A  dorsal  band  of  pectinated  scales. 

Syn.— Artedim,  Grd.  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  134. 

Calycilepidotus  (in  part),  Ayres,  Proc.  Cal.  Acad.  Nat.  Sc.  I,  1855,  76. 

The  genus  which  we  here  inscribe  to  the  memory  of  an  ichthyologist  whose  works  prepared 
the  road  towards  a  clear  and  concise  zoological  nomenclature,  is  intermediate  between  Aspicottus 
and  Hemilepidotus.  It  differs  from  the  former  by  the  presence  of  teeth  on  the  palatine  bones, 
the  absence  of  spines  upon  the  opercle,  and  the  existence  along  its  dorsal  region  of  a  band  of 
small  denticulated  scales,  disposed  upon  several  series.  The  fact  that  there  are  five  branchi¬ 
ostegals  instead  of  six  may  also  be  taken  into  consideration.  From  Hemilepidotus  it  is  distin- 
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guished  by  the  absence  also  of  spines  upon  the  opercle  and  membranous  flaps  upon  the  head  ; 
by  the  lower  jaw  being  overlapped  by  the  upper  ;  by  the  existence  of  an  isthmus  separating  the 
gill  openings  ;  by  the  presence  of  five  branchiostegals  instead  of  six  ;  by  the  separation  of  the 
dorsal  fins  ;  and,  finally,  by  the  fact  that  there  is  but  one  longitudinal  band  of  denticulated 
scales  along  the  dorsal  region. 

Its  affinities  with  Scorpcenichthys  are  much  closer  than  apparent.  The  membranous  flaps 
above  the  orbits,  the  continuity  of  the  gill  openings  under  the  throat,  the  presence  of  spines 
upon  the  preopercle  only,  are  sufficient  proofs  of  it.  Indeed,  it  can  be  distinguished  from 
Scorpcenichthys  simply  by  the  presence  of  its  dorsal  band  of  scales,  its  five  branchiostegals 
instead  of  six,  its  anterior  dorsal  lower  than  the  second,  the  insertion  of  the  ventrals  under  the 
pectorals,  and  which  are  composed  of  three  soft  rays,  instead  of  five. 

The  external  aspect  of  Artedius  will  remind  the  fresh  water  bullheads  to  the  most  superficial 
observers.  The  head  is  large,  depressed,  and  broader  than  deep,  as  also  the  anterior  portion  of 
the  body,  whilst  posteriorly  it  is  compressed,  and  very  much  tapering  towards  the  caudal  fin. 

1.  ARTEDIUS  LATERALIS,  Grd. 

Plate  XXII  a,  Figs.  5  &  6. 

Spec.  Char. — Surface  of  head  smooth.  Preopercle  armed  with  a  flat  bicuspid  spine.  Band  of  dorsal  scales  narrow,  origin¬ 
ating  at  the  thoracic  arch  and  extending  to  near  the  terminus  of  the  base  of  second  dorsal.  Anterior  margin  of  first  dorsal 
situated  in  advance  of  the  thoracic  arch.  Deep  chestnut  brown  above,  maculated  with  yellowish  ;  beneath  yellowish. 

Svn. — Scorpaenichthys  lateralis,  Grd.  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  145. 

Hemilepidotus  nebvlosus,  Ayres,  MSS. 

Galycilepidolus  lateralis,  Ayres,  Proc.  Cal.  Acad.  Nat.  Sc.  I,  1855,  77. 

Artedius  lateralis,  Grd.  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  134. 

The  head  of  the  specimen  before  us  enters  about  three  times  in  the  length,  excluding  the 
caudal  fin.  The  occipital  region  is  flattened;  the  interocular  space,  which  is  quite  narrow,  is 
convex,  and  the  rostral  distance  declivous.  The  mouth  is  broad  ;  the  posterior  extremity  of  the 
maxillary  extends  to  a  vertical  line  drawn  posterior  to  the  pupil.  The  eye  is  well  developed, 
sub-circular  in  shape,  and  situated  towards  the  summit  of  the  head  ;  its  horizontal  diameter  is 
contained  a  little  over  four  times  in  the  length  of  the  side  of  the  head  ;  about  once  in  advance  of 
the  anterior  margin  of  the  orbit.  The  anterior  nostril  is  a  little  nearer  the  orbit  than  the 
extremity  of  the  snout,  whilst  the  posterior  is  situated  posteriorly  and  inwardly  of  the  latter,  in 
a  little  depression  behind  a  small  and  acerated  spine,  terminating  the  turbinal  bones.  A 
short  and  flat  bicuspid  process  may  be  observed  upon  the  convexity  of  the  preopercle,  the 
spines  being  slightly  bent  upwards.  The  rest  of  the  opercular  apparatus  is  perfectly  smooth. 

The  first  dorsal  is  much  longer  than  high,  and  its  anterior  margin  is  situated  anterior  to  the 
upper  part  of  the  insertion  of  the  pectorals,  being  almost  even  with  a  line  passing  through  the 
suprascapular  bone  ;  in  advance,  therefore,  of  the  posterior  and  membranous  flap  of  the  opercle. 
It  is  composed  of  nine  slender  rays.  The  second  dorsal,  which  is  higher  than  the  first,  extends 
from  a  little  distance  of  the  latter  to  near  the  insertion  of  the  caudal,  the  extremities  of  the  posterior 
rays  at  least  reaching  almost  to  the  base  of  that  fin.  Its  rays,  seventeen  in  number,  are  articu¬ 
lated  but  undivided.  The  caudal  fin,  posteriorly  sub-convex,  composed  of  nine  bifurcated  and 
two  simple- rays,  with  several  rudiments.  The  fin  itself  is  contained  about  five  times  and  a  half  in 
the  total  length.  The  origin  of  the  anal  is  situated  opposite  the  fourth  ray  of  the  second  dorsal, 
and  does  not  extend  quite  as  far  posteriorly  ;  it  is  composed  of  eleven  slender  and  undivided  rays 
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somewhat  shorter  than  in  the  opposite  fin.  The  insertion  of  the  ventrals  takes  place  in  advance  of 
a  line  intersecting  the  middle  of  the  base  of  the  pectorals.  These  fins  are  rather  slender,  their 
tips  not  reaching  the  vent.  They  are  composed  of  a  spine  and  three  articulated  hut  undivided 
rays.  The  base  of  the  pectorals  is  quite  oblique,  suh-crescentic,  and  following  the  outline  of  the 
gill  apertures,  so  that  its  inferior  portion  reaches  the  inferior  surface  of  the  head.  The  fins 
themselves  are  broad,  the  inferior  rays  much  stouter  than  the  rest,  and  the  middle  ones  con¬ 
siderably  longer  than  the  upper  and  lower  ;  their  extremities  extending  somewhat  beyond  a 
line  intersecting  the  anterior  margin  of  the  anal.  The  rays,  fifteen  in  number,  are  all  undivided, 
though  articulated. 

Br.  Y :  Y  ;  D  IX,  17  ;  A  11 ;  C  3,  1,  5,  4,  1,  2  ;  Y  I,  3  ;  P  15. 

The  upper  surface  and  sides  of  the  head  are  perfectly  smooth  ;  a  small  membranous  flap  is  to 
he  seen  above  the  superior  and  posterior  rim  of  the  orbit.  The  body  is  smooth,  also,  save  a 
narrow  band  of  ciliated  scales  extending  along  the  dorsal  region  from  the  upper  portion  of  the 
thoracic  arch  to  near  the  terminus  of  the  second  dorsal  fin,  where  it  approximates  that  fin,  hence 
diverges  from  it  anteriorly.  The  area  thus  covered  by  the  scales  is  broader  anteriorly  than 
posteriorly ;  the  scales  are  disposed  upon  transverse  oblique  series  of  eight  scales  each  ante¬ 
riorly,  and  reduced  to  less  than  half  that  number  posteriorly.  The  lateral  line  is  conspicuous, 
undergoing  a  slight  inflection  downwards  upon  the  middle  of  the  flanks. 

The  ground  color  of  the  upper  region  is  deep  chestnut  brown,  maculated  with  yellowish.  The 
lower  part  of  the  sides  below  the  lateral  line  is  ocellated  with  yellowish  roundish  spots  of  various 
sizes.  The  inferior  region  is  unicolor,  as  well  as  the  anal  and  ventrals.  The  other  fins  are 
spotted  or  barred  with  blackish.  The  chin  is  maculated  with  greyish. 

References  to  the  figures. — Plate  XXIIa,  fig.  5,  represents  Artedius  lateralis,  from  San 
Francisco,  California,  and  size  of  life.  Fig.  6,  a  dorsal  scale-like  shield,  magnified. 
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2.  ARTEDIUS  NOTOSPILOTUS,  Grd. 

Plate  XXII  b,  Figs.  5  &  6. 

Spec.  Char. — Surface  of  head  sub-tuberculous  and  scaly.  Preopercle  armed  with  a  flat  tricuspid  spine.  Anterior  margin 
of  first  dorsal  situated  in  advance  of  the  beginning  of  the  dorsal  band  of  scales,  which  is  broad,  and  extends  from  the 
thoracic  arch  to  near  the  terminus  of  the  base  of  the  second  dorsal.  Olivaceous,  with  a  series  of  saddle-like  black  patches. 
Abdomen  dull  yellow  or  white. 

Syn. — Artedius  notospUotus,  Grd.  Proc.  Acad.  Nat.  Sci.  Pbilad.  YHI,  1856,  134  ;  &,  in  Bost.  Jour.  Nat.  Hist.  VI,  1857  ; 
PI.  xxiv,  figs.  5  and  6. 

Ccdyeilejoidotus  lateralis,  Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  I,  1855,  77. 

The  specimen  which  we  propose  to  describe,  somewhat  smaller  than  the  preceding,  measures 
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about  three  inches  and  a  quarter  in  total  length,  the  head  constituting  also  the  third  of,  it,  the 
caudal  fin  excluded.  The  occipital  region  is  depressed,  and  the  interocular  region,  which  is 
broader  than  in  the  preceding  species,  instead  of  being  convex,  is  groove-like.  The  rostral 
distance  is  gently  sloping  towards  the  extremity  of  the  snout,  exhibiting  two  stout  and  con¬ 
spicuous  nasal  spines,  behind  which  is  a  depression  for  a  tubular  posterior  nostril,  the  anterior 
nostril  being,  as  usual,  on  the  side  of  the  snout  nearer  the  orbit  than  the  extremity  of  the  ros¬ 
trum.  The  posterior  extremity  of  the  maxillary  extending  to  a  vertical  line  passing  rather 
posterior  to  the  middle  of  the  pupil.  The  eye  is  large,  sub-circular,  placed  towards  the  upper 
surface  of  the  head  ;  its  horizontal  diameter  is  contained  four  times  in  the  length  of  the  sides  of 
the  head,  not  quite  once  in  advance  of  the  anterior  rim  of  the  orbit.  A  short  and  flattened 
tricuspid  process  may  he  observed  upon  the  convexity  of  the  preopercle,  two  of  the  spines 
pointing  upwards,  the  third  downwards.  Upon  the  inferior  branch  of  the  same  bone  there  are 
two  minute  spines,  whilst  a  third  one,  directed  forwards,  is  inserted  upon  the  interopercle. 

The  general  disposition  and  structure  of  the  fins  is  the  same  as  in  the  preceding  species  ;  the 
origin  of  the  anal,  however,  is  opposite  the  third  ray  of  the  second  dorsal,  and  not  as  deep  as 
the  latter  is  high,  and  the  insertion  of  the  ventrals  situated  upon  a  vertical  line  intersecting  the 
middle  of  the  base  of  the  pectorals. 

Br.  Y:  Y;  D  IX,  15;  A  10  ;  C  3,  1,  5,4,  1,  2;  Y  I,  3  ;  P  17. 

A  membranous  flap  may  be  seen  upon  the  posterior  superior  rim  of  the  orbit.  The  occipital 
region  is  provided  with  small  spines  and  tubercles,  symmetrically  disposed,  whilst  the  entire 
surface  is  spread  over  with  small  scales,  similar  to  those  of  the  dorsal  region,  with  the  only 
difference  that  the  ciliated  edge  is  less  conspicuous.  These  scales  extend  over  the  temporal 
region,  opercular  apparatus,  and  between  the  orbits.  The  dorsal  band  has  the  same  disposition 
as  in  the  preceding  species,  but  it  is  broader,  though  composed  of  a  smaller  number  of  scales  ;  the 
latter  are  more  apart  and  their  edge  more  strongly  ciliated,  or  rather  spinous.  The  lateral  line 
is  very  conspicuous,  and  its  curve  depressed  upon  the  middle  of  the  flanks. 

The  ground  color  is  olivaceous,  darker  above  than  beneath.  A  series  of  four  black,  saddle- 
like  spots,  may  be  observed  along  the  back — the  first  one  across  the  anterior  dorsal,  the  second 
and  third  over  the  second  dorsal,  and  the  fourth  upon  the  peduncle  of  the  tail,  between  the  two 
fins.  The  lower  half  of  the  sides,  below  the  lateral  line,  is  ocellated  with  dull  white  or  yellow. 
The  inferior  surface  is  unicolor.  The  fins  are  unicolor,  of  the  general  hue  of  the  region  to  which 
they  respectively  belong. 

References  to  the  figures. — Plate  XXII  b,  fig.  5,  represents  Artedius  notospilotus,  from  San 
Francisco,  California,  and  size  of  life.  Fig.  6,  a  dorsal  scale-like  shield,  magnified. 
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ZANIOLEPIS,  Girard. 

Gen.  Char. — Upper  surface  of  head  spineless.  Preopercle  spinous.  Mouth  moderate,  with  its  gape  horizontal  and  the 
jaws  sub-equal.  Card-like  teeth  upon  the  premaxillaries,  dentaries,  front  of  vomer,  and  palatines.  Gill  openings  con¬ 
tinuous  under  the  throat ;  branchiostegals  six  on  either  side.  Dorsal  fins  contiguous  ;  anterior  one  longer  than  the  second. 
Caudal  posteriorly  sub-crescentic.  Insertion  of  ventrals  situated  posteriorly  to  the  base  of  pectorals.  Dermic  productions 
comb-like. 

Syn. — Zaniojjtmim,  Grd.  in  Proc.  Acad.  Nat.  Sci.  Phiiad.  November,  1857,  202. 

A  very  peculiar  genus,  and  related  to  Blepsias  and  Trachidermis.  The  prickles  of  the  skin, 
however,  assume  a  compound  character  in  the  shape  of  comb-like  scales.  It  may,  furthermore, 
be  distinguished  from  Blepsias  by  a  much  larger  anterior  dorsal  fin  ;  by  the  structure  of  its 
pectorals,  the  outer  inferior  margin  of  which  is  not  scalloped  ;  by  the  presence  of  an  isthmus 
under  the  throat,  and  five  branchiostegals  instead  of  six,  and  by  the  upper  surface  of  the  head, 
which  is  spineless. 

ZANIOLEPIS  LATIPINNIS,  Grd. 

Plate  XVII,  Figs.  5  &  6. 

Spec.  Char. — Three  small  spines  upon  the  convexity  of  the  preopercle.  First  dorsal  much  longer  than  the  second,  with 
its  two  anterior  rays  protracted  beyond  the  others.  Anal  fin  longer  than  the  soft  dorsal  and  provided  with  three  spinous  rays. 
Upper  surface  and  sides  of  head  prickly  and  rough  like  the  surface  of  the  body.  Color,  yellowish  brown  i  fins  spotted  or  barred 
with  black. 

Syn. — Zaniolepis  lalipinnis,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Phiiad.  November,  1857,  202. 

The  greatest  depth  of  the  body  corresponds-to  the  thoracic  region  ;  hence  it  is  tapering  con¬ 
siderably  towards  the  peduncle  of  the  tail.  The  thickness  is  somewhat  more  than  half  the 
depth.  The  total  length  of  the  specimen  described  is  nine  inches. 

The  head  constitutes  about  the  fifth  of  the  total  length  ;  its  upper  surface  is  very  declivous 
towards  a  sub-conical  snout.  The  jaws  are  sub-equal,  the  mouth  moderate  in  size,  with  its  gape 
quite  horizontal.  The  posterior  extremity  of  the  maxillary  extends  to  a  vertical  line  intersecting 
the  pupil.  The  eye  is  large,  sub-elliptical,  its  horizontal  diameter  entering  about  three  times  and 
a  half,  or  a  little  more,  in  the  length  of  the  side  of  the  head,  and  exactly  once  in  advance  of  the 
anterior  rim  of  the  orbit.  Three  small  spines  may  be  observed  upon  the  convexity  of  the  pre¬ 
opercle,  two  of  which  directed  upwards,  the  third  downwards.  The  other  bones  of  the  opercular 
apparatus  are  deprived  of  either  spines  or  serratures.  The  supra-scapular  exhibits  a  minute 
spine.  The  branchial  fissures  are  continuous  under  the  throat ;  there  are  six  branchiostegals 
on  either  side. 

The  fins  are  conspicuously  developed.  The  origin  of  the  dorsal  is  situated  in  advance  of  the 
insertion  of  the  pectorals  near  the  occipital  region.  It  is  highest  anteriorly,  and  diminishes 
gradually  from  the  first  to  the  last  spine,  with  the  exception  of  the  second,  which  is  protracted 
beyond  the  rest  of  them.  The  first  and  second  rays  are  but  slightly  connected  by  the  inter- 
radial  membrane.  The  soft  dorsal  is  contiguous  to  the  former  ;  its  anterior  margin  raises 
abruptly  above  the  last  spine  of  the  first  dorsal,  diminishing  also  gradually  backwards.  The 
anal  fin  is  much  longer  than  the  soft  dorsal ;  its  origin  is  situated  somewhat  posteriorly  to  the 
middle  of  the  spinous  dorsal,  but  does  not  extend  quite  so  far  back  as  the  soft  dorsal.  It  is 
composed  anteriorly  of  three  slender  spines,  shorter  than  the  rest  of  the  rays,  which  increase 
gradually  in  depth  to  the  penultimate,  which  is  shorter  than  the  ante-penultimate.  The  last 
ray  alone  is  smaller  than  the  anterior  spines.  The  caudal,  which  is  sub-crescentic  upon  its 
10  a 
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posterior  margin,  constitutes  about  the  seventh  of  the  total  length.  The  origin  of  the  ventrals 
takes  place  on  a  line  immediately  behind  the  base  of  the  pectorals.  Their  extremities  extend 
beyond  the  origin  of  the  anal  fin,  consequently  overlapping  the  vent.  The  second  articulated 
ray  is  longer  than  the  rest.  The  extremity  of  the  pectorals  corresponds  to  a  line  intersecting 
the  origin  of  the  anal  fin. 

Br.  VI  :  VI ;  D  XXI,  13  ;  A  III,  17  •  C  3,  1,  6,  5,  1,  2 ;  Y  I,  5  ;  P  14. 

The  scales  are  very  small,  firmly  imbedded  in  a  tough  skin.  Their  structure  is  very  simple : 
neither  concentric  lines  nor  radiating  furrows  ;  a  uniform  granular  appearance  of  the  entire  scale 
is  exhibited  under  the  microscope.  The  comh-like  posterior  margin  is  provided  with  a  variable 
number  (from  four  to  eleven)  of  processes,  too  large  to  be  called  ciliae  ;  these  are  the  ®nly  parts 
protruding  from  the  skin,  giving  the  body  a  shagreened  appearance,  and  quite  rough  to  the 
touch.  The  lateral  line  is  concurrent  with  the  dorsal  outline,  but  is  not  composed  of  any 
particular  scales.  The  upper  surface  and  sides  of  the  head  are  covered  with  minute  scales  similar 
in  structure  to  those  of  the  body.  The  snout  alone  is  smooth.  There  are  no  scales  on  the  base 
of  the  fins. 

The  head  and  body  are  of  a  soiled  yellowish-brown  hue,  darker  above  than  beneath.  The 
base  of  the  dorsal  fins  is  maculated  with  black  ;  the  caudal  and  pectorals,  barred  with  the  same  ; 
and  the  anal  and  ventrals  are  uniformly  black  upon  their  external  half,  the  edge  of  the  fins 
alone  being  whitish. 

References  to  the  figures. — Plate  XVII,  fig.  5,  represents  Zaniolepis  latipinnis,  reduced  from 
a  specimen  nine  inches  long.  Fig.  6  is  a  scale  from  the  middle  of  the  flanks,  considerably 
magnified. 
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274 

1 

Adult. 

Fort  Steilacoom,  Puget’s  Sound 

1856 

Dr.  Suckley _ 

Alcoholic. 

NAUTICHTHYSj  Girard. 

Gen.  Chae. — Upper  surface  of  head  and  opercular  apparatus  spinous.  Mouth  moderate,  with  its  gape  nearly  horizontal ; 
the  jaws  being  sub-equal.  Velvet-like  teeth  upon  the  premaxillaries,  dentaries,  fron(  of  vomer,  and  palatines.  Gill  aper¬ 
tures  separated  under  the  throat  by  an  isthmus ;  branchiostegal  rays,  five  on  either  side.  Dorsal  fins  contiguous  upon  their 
base  ;  first  one  shorter  than  the  second.  Caudal  fin  posteriorly  rounded.  Ventrals  slender  and  elongated,  inserted  under  the 
base  of  the  pectorals,  which  are  large  and  broad,  with  the  infeiror  rays  projecting  beyond  the  interradial  membrane.  Skin 
studded  with  minute  prickles. 

This  genus,  like  the  preceding,  is  related  to  Blepsias  and  Trachidermis,  by  its  prickly  skin. 
From  the  former  it  differs  by  the  absence  of  membranous  or  filiform  appendages,  recalling  to 
mind  Scorpcena ;  by  its  anterior  dorsal,  which  is  higher  than  the  second  ;  by  the  depth  of  the 
anal,  which  is  less  deep  than  the  second  dorsal  is  high  ;  by  the  branchial  apertures,  which  are 
separated  by  a  wide  isthmus  ;  and  by  its  ventrals,  which  are  longer  and  more  slender.  Its  true 
affinities  with  Trachidermis  we  are  not  prepared  to  trace,  since  no  specimens  of  the  latter  are  at 
our  command. 
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NAUTICHTHYS  OCULO-FASCIATUS,  Grd. 

Spec.  Char. — Posterior  extremity  of  the  maxillary  extending  to  a  vertical  line  drawn  across  the  anterior  rim  of  the  pupil. 
First  dorsal  anteriorly  filiform.  Extremities  of  posterior  rays  of  both  the  dorsal  and  anal  projecting  beyond  the  insertion 
of  the  caudal.  Anal  fin  shorter  than  the  second  dorsal,  and  not  as  deep  as  the  latter  is  high.  Ground  color  of  a  uniform 
rusty  red.  A  black  band  crosses  the  eye,  through  the  pupil,  and  extends  across  the  cheeks. 

Syn. — Blepsias  oculo-fascialus,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  November,  1857,  202. 

The  body  is  elongated,  rather  slender  and  compressed  ;  its  greatest  depth  upon  the  thoracic 
region  being  about  the  fifth  of  the  total  length  ;  hence  it  gradually  diminishes  towards  the 
peduncle  of  the  tail,  which  is  about  the  third  of  the  greatest  depth.  The  specimen  before  us 
is  four  inches  and  a  quarter  in  total  length,  in  which  the  head  enters  four  times,  the  caudal  fin 
excluded  ;  the  latter  being  a  little  shorter  than  the  head.  The  upper  surface  of  the  head  has 
quite  an  uneven  appearance,  caused,  in  the  first  place,  by  the  elevation  of  the  upper  rim  of  the 
orbit,  which  not  only  raises  above  the  surface  of  the  head  but  is  provided  with  small  conical 
processes.  Thus  we  have  a  very  narrow  and  deeply  grooved  interocular  region.  The  occipital 
region,  which  is  depressed,  exhibits,  right  and  left,  two  conical  spine-like  processes.  Again, 
upon  the  snout,  are  two  more  spines,  one  right  and  one  left,  the  projection  of  the  turbinal 
bones.  The  snout,  otherwise,  is  declivous  and  sub-conical.  The  eye  is  large  and  subcircular  ; 
its  diameter  entering  about  three  times  in  the  length  of  the  side  of  the  head,  and  less  than 
once  in  advance  of  its  anterior  rim.  The  mouth  is  moderately  cleft,  with  its  gape  nearly  hori¬ 
zontal,  and  the  posterior  extremity  of  the  maxillary  bone  extending  to  a  vertical  line  which 
would  intersect  the  anterior  rim  of  the  pupil.  The  teeth  are  very  minute  and  velvet-like. 
F our  small  conical  processes  may  be  observed  upon  the  convexity  of  the  preopercle ;  two  directed 
upwards  and  backwards,  and  the  other  two  downwards  and  forwards.  The  preopercle  is  spine¬ 
less,  whilst  the  suprascapular  exhibits  two  conical  processes  resembling  those  upon  the  occiput. 
The  gill  apertures  do  not  communicate  together,  but  are  separated  under  the  throat  by  a  very 
wide  isthmus  ;  the  branchiostegal  rays  are  five  on  either  side,  all  tolerably  well  developed. 

The  origin  of  the  anterior  dorsal  takes  place  at  the  occiput,  and  thus  anteriorly  to  the  base  of 
the  pectorals.  The  three  anterior  rays  are  long  and  filiform,  and  inclined  forwards  ;  the 
remaining  rays  diminish  rapidly  in  height,  and  although  both  dorsals  are  contiguous  upon 
their  base,  a  very  wide  gap  exists  between  them.  The  second  dorsal  is  well  developed,  extending 
as  far  as  the  insertion  of  the  caudal,  beyond  which  its,  posterior  rays  project.  Anteriorly  it  is 
about  equal  in  height  to  the  two-thirds  of  the  depth  of  the  body  upon  the  same  region,  but 
posteriorly  it  is  much  higher  than  the  body  is  deep.  The  rays  are  dichotomised,  and  so  are  the 
rays  of  the  caudal.  The  latter  fin,  as  already  stated,  is  shorter  than  the  head,  and  rounded 
upon  its  posterior  margin.  The  origin  of  the  anal  is  situated  a  little  nearer  the  extremity 
of  the  snout  than  the  base  of  the  caudal  fin.  It  is  less  deep  than  the  second  dorsal  is  high, 
and  does  not  extend  so  far  posteriorly,  though  the  tips  of  its  posterior  rays  reach  the  insertion 
of  the  caudal.  All  the  rays  of  the  anal  are  soft  or  articulated,  but  the  posterior  ones  alone  are 
dichotomised.  The  ventrals  are  elongated  and  slender,  inserted  under  the  base  of  the  pectorals, 
and  projecting  beyond  the  vent ;  the  latter  being  placed  quite  in  advance  of  the  anterior  margin 
of  the  anal,  which  is  not  reached  by  those  fins.  Their  rays  are  simple.  The  pectorals  are  broad, 
inserted  upon  an  oblique  base,  and  when  brought  backwards  alongside  the  body,  their  longest  rays 
are  made  to  project  beyond  the  origin  of  the  anal  ;\  the  upper  rays  alone  being  dichotomised. 

Br.  V :  V ;  D  IX,  27 ;  A  19  ;  C  2,  1,  5,  4,  1,  2  ;  V  I,  3  ;  P  14. 
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Instead  of  scales,  the  skin  is  studded  all  over  with  minute  prickles,  extending  somewhat 
along  the  rays  of  the  fins. 

The  ground  color  is  of  a  uniform  rusty  red,  with  a  black  hand  through  the  middle  region  of 
the  orbit,  and  directed  obliquely  downwards  and  backwards  across  the  cheeks.  The  anterior 
portion  of  the  dorsal  being  blackish  ;  the  dorsal,  caudal,  and  pectorals  ohsoletely  barred  with 
black  ;  the  anal  blackish  also  ;  and,  the  ventrals  preserving  the  hue  of  the  ground  color. 
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1 

FortSteilacoom,  Puget’sSound 

Nov.  1854 

Dr.  Geo.  Suckley,  U.  S.  A. 

Alcoholic _ 

Dr.  Suckley. 

Family  SCORE  AENEDAE,  Swains. 

The  body  is  always  covered  with  scales  ctenoid  in  structure,  and  the  dorsal  fin  unique,  the 
spinous  portion  combining  closely  with  the  soft  portion.  The  head  is  large,  and  more  or  less 
spinous,  a  trait  most  develoyed  in  cottoids ;  and,  the  genus  Scorpaena,  in  addition  to  spines, 
exhibits  membranous  or  cutaneous  flaps  or  appendages,  which  give  to  it  a  very  unprepossessing 
appearance.  Similar,  though  less  numerous  appendages,  we  have  observed  in  some  heterol^nids 
and  cottoids  also.  Another  feature,  peculiar  to  the  genus  Sebastes,  it  is  tyue,  resul..,  .rom  the 
fact  that  small  scales  extend  all  over  the  head  to  its  upper  surface,  as  well  as  the  sides,  to  the 
very  tip  of  the  snout  and  along  the  jaws.  There  are  seven  branchial  rays  in  all,  and  the  branchial 
apertures  or  gill  openings,  whichever  called,  are  continuous  under  the  throat.  The  gills  them¬ 
selves  are  three  and  a  half  on  either  side,  the  fourth  having  but  one  branchial  comb  developed. 
The  last  branchial  split,  consequently,  does  not  exist. 

The  fishes  of  this  family  are  all  marine. 

The  species^  of  Sebastes  are  marketable  fishes,  and  are  sold  at  San  Francisco  under  the 
names  of  rock-fish  and  rock -cod.  Some  of  them  reach  a  considerable  size,  weighing  from  one 
to  four  pounds,  and  quite  esteemed  as  an  article  of  food,  hence  one  of  the  great  resources  on  the 
coast  of  California. 


SCORPAENA,  Art. 

Gem.  Char. — Surface  of  head  spinous,  scaleless,  covered  with  a  soft  and  spongy  shin,  and  provided  also  with  cutaneous 
flaps.  Mouth  large,  though  moderately  cleft ;  jaws  sub-equal ;  lower  one  slightly  projecting.  Teeth  upon  the  premax- 
illaries,  dentaries,  front  of  the  vomer,  and  along  the  palatines.  Gill  openings  continuous  under  the  throat ;  branchiostegal 
rays  seven  on  either  side.  One  dorsal  fin :  anterior  portion  spinous.  Caudal  fin  rounded  off  posteriorly.  Ventrals  inserted 
somewhat  behind  the  base  of  the  pectorals.  Body  covered  with  pectinated  scales.  Lateral  line  concurrent  with  the 
dorsal  outline. 

Syn. — Scorpcena,  Artedi,  Gen.  Pise.  1738 ;  edit.  Walbaum,  1792,  374. — Linn.  Syst.  Nat.  ed.  VM748  ;  &,  ed. 

Xal,  1758,  266.— Cuv.  &  Val.  Hist.  nat.  Poiss.  IV,  1829,  286.—  Storer.  Synops.  1846,  59. 
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SCOKPAENA  GUTTATA,  Grd. 

Plate  XVII,  Figs.  1—4. 

Spec.  Chae. — Posterior  extremity  of  maxillary  reaching  a  vertical  line  intersecting  the  posterior  rim  of  the  orbit.  Soft 
portion  of  dorsal  fin  nearly  as  high  as  the  spinous  portion.  Posterior  extremities  of  dorsal  and  anal  fins  terminating  evenly. 
Above,  reddish  brown ;  beneath,  yellowish  brown.  Black  patches  and  spots  disseminate  i  over  the  upper  regions  of  head  and 
body. 

Stn. — Scorjoaena  guttata,  Gkd.  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  145. 

The  body  is  about  eleven  inches  in  total  length,  the  head  forming  the  third  of  it.  The  head 
has  a  pretty  rough  appearance  :  in  the  first  place,  the  orbits  seem  as  if  upheaved  from  the  upper 
part  of  the  scull,  the  middle  line  of  which  exhibits  an  excavated  groove.  Three  spines  are 
observed  along  the  upper  edge  of  the  orbit,  behind  which  three  more  may  he  seen  on  either  side 
of  the  occipital  region  and  nape.  Several  supra-tympanic  spines,  though  small;  two  diverging 
ones  upon  the  opercle,  and  four  upon  the  limb  of  the  preopercle,  the  uppermost  of  which  being 
much  the  stoutest  and  longest.  Next  we  see  four  other  spines  irradiating  downwards  from  the 
sub-orbitals,  and  finally  the  nasal  bones  terminate  into  a  sharp  and  acute  point,  directed  upwards 
and  slightly  backwards.  Intermingled  with  these  numerous  spines  there  are  but  two  pairs  of 
small  membranous  and  arborescent  flaps — we  were  going  to  say — adorning  the  head,  but  in 
reality  contributing  to  render  it  still  more  repulsive  to  an  eye  unitiated  to  scientific  pursuits  : 
the  first  pair  is  situated  above  the  posterior  part  of  the  orbit,  whilst  the  second  occupies  the 
inner  upper  edge  of  the  anterior  nostril.  The  eye  is  large  and  elliptical,  its  horizontal 
diameter  being  comprised  nearly  five  times  in  the  length  of  the  side  of  the  head.  The  poste¬ 
rior  extremity  of  the  upper  maxillary  reaches  a  vertical  line  which  would  intersect  the  posterior 
rim  of  the  orbit.  The  soft  portion  of  the  dorsal  has  nearly  the  same  height  as  the  spinous 
portion.  The  caudal  is  sub-rounded  posteriorly.  The  tips  of  the  posterior  rays  of  the  anal 
are  even  with  those  of  the  soft  dorsal.  The  insertion  of  the  ventrals  is  under  the  base  of  the 
pectorals  ;  they  are  elongated.  The  pectorals  are  broad  and  very  much  developed,  their  poste¬ 
rior  extremity  extending  considerably  beyond  that  of  the  ventrals. 

Br.  YII :  VII ;  D  XII,  10  ;  A  III,  5  ;  C  5,  1,  6,  5,  1,  3  ;  V  I,  5  ;  P  18. 

The  scales  of  the  body  are  of  medium  size,  and  very  small  upon  the  occipital  region  and  the 
head.  The  opercular  apparatus  is  naked ;  scales  being  observed  upon  the  posterior  flap  of 
the  opercle  only. 

The  ground  color  is  deep  reddish  brown  above,  yellowish  brown  beneath.  The  anterior  por¬ 
tion  of  the  back  and  head  is  almost  black.  Cloud-like  patches  of  blackish,  here  and  there,  with 
numerous  small  black  spots,  more  defined  on  the  head  than  on  the  body,  and  much  larger  on 
the  fins.  The  belly  is  of  a  dull  white  ;  the  throat  yellowish  ;  the  inferior  surface  of  the  head 
whitish  and  brownish. 

References  to  the  figures. — Plate  XVII,  fig.  1,  represents  Scorpaena  guttata ,  somewhat  reduced 
in  size.  Fig.  2  is  a  scale  from  the  dorsal  region.  Fig.  3,  a  scale  from  the  lateral  line.  Fig.  4, 
a  scale  from  the  middle  of  the  abdomen. 
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1853 
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Lt.  Trowbridge. 

SEBASTES,  Cuv. 

Gen.  Char. — Body  rather  short  and  contracted.  Head  largely  developed  ;  upper  surface  with  or  without  spines.  Mouth 
large  ;  inferior  jaw  the  longest;  velvet  or  card-like  teeth  upon  the  premaxillaries,  dentaries,  the'  front  of  the  vomer,  and 
the  palatines.  Surface  of  the  tongue  smooth.  Spines  upon  the  preopercle  and  opercle.  Gill  openings  continuous  under  the 
throat ;  branchiostegals  seven  on  either  side.  Dorsal  fins  united  at  their  base.  Caudal  posteriorly  sub-crescentic  or  concave. 
Insertion  of  ventrals  posterior  to  the  pectorals.  Body  covered  with, well  developed  pectinated  scales,  which  extend  over  the 
head,  opercular  apparatus,  cheeks  and  jaws,  and  also  over  a  portion  of  the  fins. 

Syn. — Sebastes,  Cuv.  Regn.  anim.  (2d  ed.)  II,  1829. — Cuv.  &  Val.  Hist.  nat.  Poiss.  IV,  1829,  326. — Storer,  Synops. 

1846,  60. 

Three  of  the  species  described  below,  S.  rosaceus,fasciatus,  and  melanops,  present  the  remark¬ 
able  peculiarity  of  small  elongated  and  slender  scales,  situated  in  the  interstices  of  the  scales  of 
the  ordinary  type.  The  same  small  scales  are  observed  upon  the  cheeks  and  opercular  appa¬ 
ratus,  though  fewer  than  elsewhere. 

1.  SEBASTES  ROSACEUS,  Grd. 

Plate  XXI. 

Spec.  Char. — Upper  surface  of  head  provided  with  horizontal  and  acute  ridges.  Posterior  extremity  of  maxillary  extending 
to  a  vertical  line  intersecting  the  pupil.  Origin  of  dorsal  fin  situated  in  advance  of  the  base  of  the  pectorals.  Uniform 
reddish,  lighter  beneath  than  above. 

Syn. — Sebastes  rosaceus,  Grd.  Proc.  Acad.  IjTat.  Sc.  Philad.  VII,  1854,  146. 

Sebastes  ruber,  Ayres,  Proc.  Cal.  Acad.  Nat.  Sc.  I,  1854,  7  ;  and,  Proc.  Bost.  Soc.  Nat.  Hist.  V,  1855,  97. 

The  general  form  of  this  species  might  at  first  he  suggestive  of  S.  norvegicus,  were  the  central 
rays  of  the  first  dorsal  not  so  much  higher  than  in  the  latter  species,  giving  to  the  upper  margin 
of  the  fin  alluded  to,  a  decided  co,nvexity. 

The  fish  is  rather  stout  than  elongated,  though  much  compressed,  the  greatest  depth  of  the 
body  being  equal  to  the  third  of  the  entire  length,  which  is  about  fourteen  inches,  and  nearly 
equal  to  the  length  of  the  head. 

The  upper  surface  of  the  head  exhibits  hut  two  pairs  of  small  and  horizontal  spines,  whilst 
the  preopercle  is  provided  with  five  of  them,  rather  stout  and  conspicuous.  We  observe,  like?* 
wise,  two  spines  upon  the  edge  of  the  opercle,  the  uppermost  of  which  being  the  largest.  Two 
more  spines  may  he  seen  upon  the  supra-scapular  region.  The  eye  is  large  and  sub-circular,  the 
orbit  being  even  with  the  upper  surface  of  the  head.  Its  horizontal  diameter  is  contained  four 
times  in  the  length  of  the  side  of  the  head,  once  in  advance  of  the  anterior  rim  of  the  orbit,  and 
twice  posteriorly  to  the  entire  orbit.  The  mouth  is  broad  ;  but  the  posterior  extremity  of  the 
maxillary  does  not  extend  beyond  a  vertical  line  drawn  through  the  centre  of  the  pupil. 
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The  second  dorsal,  or  rather  the  soft  portion  of  the  dorsal  fin,  is  scarcely  higher  than  the 
first  or  spinous  portion.  The  posterior  margin  of  the  caudal  is  sub-concave,  a  feature  which  the 
figure  fails  to  represent.  The  anterior  spine  of  the  anal  is  more  developed  than  in  S.  melanops, 
though  the  shortest  of  the  three  which  precede  the  articulated  rays  of  that  fin  ;  the  tips  of  the 
posterior  soft  rays  extend  somewhat  further  back  than  those  of  the  dorsal,  but  do  not  reach  the 
base  or  insertion  of  the  caudal.  The  insertion  of  the  ventrals  is  situated  immediately  posterior 
to  the  base  pectorals  ;  the  pectorals,  themselves,  being  elongated,  their  tips  extending  beyond 
those  of  the  ventrals,  and  reaching  a  vertical  line  which  would  fall  between  the  two  portions  of 
the  dorsal. 

Br.  YII :  YII ;  D  XIII,  13  ;  A  III,  7  ;  C  5,  1,  5,  5,  1,  6  ;  Y  I,  5  ;  P  17. 

The  scales  which  cover  the  body  are  of  medium  size,  those  upon  the  head,  cheeks,  opercular 
apparatus,  and  throat  being  quite  small.  The  accessory  scales  are  very  numerous.  The  course 
of  the  lateral  line  is  parallel  to  the  outline  of  the  back.  The  normal  scales  are  deeper  than  long  ; 
the  accessory  ones  are  lanceolated  and  much  longer  than  deep. 

The  color  is  of  a  uniform  reddish  or  crimson  tint,  lighter  beneath  than  above.  The  upper 
region  of  the  opercle  exhibits  a  large  elongated  spot  of  a  much  deeper  hue. 

References  to  the  figures. — Plate  XXI,  fig.  1,  represents  Sebastes  rosaceus,  somewhat  reduced 
in  size.  Fig.  2  exhibits  a  scale  from  the  dorsal  region.  Fig.  3,  a  scale  from  the  lateral  line. 
Fig.  4,  a  scale  from  the  middle  of  abdomen.  Figs.  5  and  6  being  accessory  scales. 

Figs.  2 — 6  are  magnified. 
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Dr.  Newberry. 

2.  SEBASTES  FASCIATUS,  Grd. 


Plate  XXII. 

Spec.  Char. — Upper  surface  of  head  provided  with  large  spinous  ridges.  Posterior  extremity  of  maxillary  extending 
heyond  the  pupil.  Origin  of  dorsal  fin  situated  in  advance  of  the  base  of  the  pectorals.  Ground  color  greenish  yellow  or 
sulphur  yellow,  clouded  with  dark  patches,  spotted  with  whitish ;  a  dorsal  fasciole  of  the  ground  color  extends  from  the  third 
or  fourth  dorsal  spine  to  the  base  of  the  caudal. 

Syn. — Sebastes  faciatus,  Grd.  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  146. 

Sebastes  nebulosus,  Ayres,  Proc.  Cal.  Acad.  Nat.  Sc.  I,  1854,  5 ;  &,  Proc.  Bost.  Soc.  Nat.  Hist.  V,  1854,  96. 

The  body,  anteriorly,  is  very  stout  and  deep,  the  head  being  more  rounded,  with  its  upper 
surface,  from  the  occiput  to  the  snout,  more  inclined  than  in  the  preceding  species.  The  total 
length  of  the  fish  here  described  and  figured  is  about  eleven  inches,  of  which  the  head  forms 
more  than  the  third.  The  greatest  depth  is  equal  to  the  length  of  the  head.  The  upper  surface 
of  the  latter  exhibits  spiny  ridges,  or  processes,  very  acute  posteriorly :  one  prenasal  pair,  two 
supra-orbital  pairs,  and  an  occipital  one,  by  far  the  most  elongated.  Five  triangular  spines 
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occupy  the  limb  of  tbe  preopercle,  and  twp  the  upper  and  posterior  edge  of  tbe  opercle.  The 
supra-scapular  region  exhibits  likewise  three  such  spines.  The  posterior  extremity  of  the  max¬ 
illary  reaches  a  vertical  line  drawn  behind  the  pupil.  The  lower  jaw  is  a  little  longer  than  the 
upper.  The  outline  of  the  spinous  portion  of  the  dorsal  fin  is  convex,  the  highest  spines  being 
higher  than  any  of  the  soft  -rays.  The  caudal  is  rounded  off  upon  its  posterior  margin.  The 
tips  of  the  posterior  rays  of  the  anal  are  even  with  those  of  the  posterior  rays  of  the  caudal, 
both  fins  approximating  the  base  of  the  caudal.  The  anterior  spiny  ray  of  the  anal  is  situated 
upon  the  right  side  of  the  second  ray,  and  thus  not  exhibited  upon  the  accompanying  plate  ;  it 
is,  as  usual,  the  shortest.  The  ventrals  are  elongated,  inserted  immediately  behind  the  base  of 
the  pectorals,  and  reaching  the  vent  with  the  tip  of  the  longest  rays.  The  pectorals  are  broad 
and  well  developed,  since  their  posterior  extremity  extends  a  little  further  back  than  the  ventrals. 
The  ten  inferior  rays  are  stout  and  undivided,  with  the  interradial  membrane  deeply  indentated. 
Br.  YII :  VII;  D  XII,  13  ;  A  III,  7  ;  C  2,  1,  6,  5,  1,  3  ;  V  I,  5  ;  P  18. 

The  scales  are  rather  above  the  middle  size,  those  on  the  head  and  opercular  apparatus  being 
comparatively  more  developed  than  in  the  preceding  species.  They  are  quite  regular  in  shape, 
a  little  longer  than  deep,  posteriorly  ciliated,  with  diverging  grooves  upon  the  anterior  section 
only.  The  accessory  scales  are  quite  numerous.  The  lateral  line  is  parallel  with  the  outline 
of  the  back.  The  ground  color  is  greenish  sulphur  yellow  ;  purplish  black  patches  over  the 
head,  sides  of  body,  and  fins,  in  the  midst  of  which  patches  appear  crowded  whitish  spots.  An 
area  of  ground  color  may  be  traced  from  the  third  and  fourth  dorsal  spines  obliquely  downwards 
and  backwards,  towards  the  base  of  the  caudal,  in  an  oblique  direction  from  the  dorsal  fin  to 
the  lateral  line  ;  then  along  the  course  of  lateral  line  to  the  base  of  caudal  fin.  The  throat  is 
deep  sulphur  yellow ;  the  inferior  surface  of  the  head  and  belly  is  spread  all  over  with  a  duller 
tint. 

References  to  the  figures. — Plate  XXII,  fig.  1,  represents  Sebastes  faciatus,  somewhat  reduced 
in  size.  Fig.  2,  a  scale  from  the  dorsal  region.  Fig.  3,  a  scale  from  the  lateral  line.  Fig.  4,  a 
scale  fi  jm  the  abdominal  region.  Fig.  5,  an  accessory  scale.  Figs.  2 — 5,  are  magnified. 
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3.  SEBASTES  AURICULATUS,  Grd. 

Spec.  Ciiar. _ Upper  surface  of  bead  provided  with  small  horizontal  and  acute  spines.  Posterior  extremity  of  maxillary 

extending  to  a  vertical  line  drawn  posteriorly  to  the  orbit.  Origin  of  dorsal  fin  situated  in  advance  of  the  base  of  the 
pectorals.  Blackish  brown  above,  lighter  beneath.  A  black  spot  upon  the  upper  part  of  the  opercle. 

Syn. — Sebastes  auriculatus,  Grd.  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  131  and  146. 

This  species  is  allied  to  S.  inermis,  of  the  Japanese  seas,  in  the  structure  of  the  upper  surface 
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of  the  head,  the  spines  of  which,  instead  of  being  raised,  are  reduced  to  mere  horizontal  ridges, 
terminating  posteriorly  into  acute  points. 

The  largest  specimens  which,  we  have  seen  measure  about  eight  inches  in  total  length, 
the  head  forming  a  little  more  than  the  fourth  of  it.  The  greatest  depth,  which  corresponds  to 
the  thoracic  region,  is  equal  to  the  length  of  the  head.  The  general  aspect  of  the  body  is  rather 
elongated  than  compact.  The  upper  surface  of  the  head  exhibits  the  following  pairs  of  spines 
or  spiny  ridges  :  an  internasal  or  prenasal ;  an  anterior  and  a  posterior  supra-orbital ;  a  tympa  ■ 
nic ;  a  post-parieto-frontal,  and  an  occipital  ;  in  all  six  pairs.  The  supra-scapular  region  is 
provided  with  three  spines,  the  opercle  with  two,  and  the  preopercle  with  five.  The  most 
developed  may  he  seen  upon  the  convexity  of  the  preopercle.  The  mouth  is  large,  for,  the  pos¬ 
terior  extremity  of  the  maxillary  reaches  a  vertical  line  drawn  a  little  beyond  the  posterior  rim 
of  the  orbit.  The  lower  jaw  protrudes  beyond  the  upper.  The  eye  is  circular  ;  its  diameter 
enters  four  times  in  the  length  of  the  side  of  the  head. 

The  spinous  portion  of  the  dorsal  is  about  the  height  of  the  soft  portion  ;  its  outline  is  regu¬ 
larly  convex.  The  posterior  extremities  of  the  articulated  rays  extend  further  hack  than  those 
of  the  anal  fin.  The  second  anal  spine  is  much  stouter  than  the  other  two,  and  deeper  also. 
The  posterior  margin  of  the  caudal  is  suh-truncated  ;  the  entire  fin  is  contained  about  four  times 
and  a  half  in  the  total  length  of  the  fish.  The  ventrals  are  inserted  at  a  small  distance  from 
the  base  of  the  pectorals.  The  latter  are  broadly  developed,  and  their  extremity  extends  as  far 
as,  perhaps  farther  than,  the  tip  of  the  ventrals  which  reach  the  vent.  There  are  seven 
branchiostegal  rays. 

Br.  VII :  VII;  D  XIII,  14 ;  A  III,  7  ;  C  4,  1,  6,  5,  1,  3  ;  V  I,  5  ;  P  18. 

The  scales  are  of  moderate  development,  a  little  longer  than  deep,  and,  as  usual,  ciliated  upon 
their  posterior  margin.  The  lateral  line  follows  the  curve  of  the  back;  to  which  it  is  parallel. 

The  color  is  reddish  brown  above,  as  also  on  the  sides,  becoming  lighter  and  somewhat 
yellowish  towards  the  abdomen.  The  hack  is  clouded  with  blackish.  A  large  black  spot  covers 
the  upper  region  of  the  opercle.  Two  narrow  hands  of  the  same  hue  extend  obliquely  from  the 
orbit  to  the  edge  of  the  gill  cover,  more  conspicuously,  however,  in  the  young  than  in  the  adult. 
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4.  SEBASTES  MELANOPS,  G-rd. 

Spec.  Char. — Upper  surface  of  head  generally  spineless.  Posterior  extremity  of  maxillary  reaching  a  vertical  line  drawn 
anteriorly  to  the  posterior  rim  of  the  orbit.  Origin  of  dorsal  fin  opposite  to,  or  slightly  in  advance  of,  the  base  of  pectorals 
Upper  regions  blackish  brown  ;  sides  brownish,  spotted  with  black  ;  beneath  greyish  brown. 

Syn. — Sebastes  melanops,  Grd.  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  135. 

Sebastes  variabilis,  Ayres  (non  Cuvier),  Proc.  Cal.  Acad.  Nat.  Sc.  1, 1854,  7  ;  and,  Proc.  Bost  Soc.  Nat  Hist.  V,  1855,  9. 

11  a 
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We  have  seen  specimens  of  this  species  measuring  from  eighteen  to  twenty  inches  in  total 
length.  We  take  the  former  as  basis  to  our  description. 

The  greatest  depth,  which  corresponds  to  the  thoracic  region,  enters  a  little  more  than  three 
times  and  a  half  in  the  total  length  ;  hence  the  body  tapers  rather  rapidly  towards  the  peduncle 
of  the  tail.  The  head  constitutes  about  the  two-sevenths  of  the  total  length  ;  its  upper  surface 
is  spineless  and  covered  with  minute  scales.  A  small  spine  upon  the  supra-scapular  hone,  two 
others  upon  the  edge  of  the  opercle,  and  from  five  to  seven  upon  the  limb  of  the  preopercle,  are 
all  that  is  observed  upon  the  side  of  the  head,  and  since  they  are  diminutive  in  size,  the  entire 
head  assumes  quite  an  unarmed  appearance.  The  largest  are  those  upon  the  convexity  of  the 
preopercle.  The  opercular  apparatus  is  covered  with  scales  a  good  deal  larger  than  upon  the 
cheeks  and  sides  of  the  snout.  The  sub-orbital  bone,  which  extends  over  the  cheek,  is  rather 
small  and  inconspicuous.  The  eye  is  large  and  circular,  its  diameter  entering  about  four  times 
and  a  half  in  the  length  of  the  side  of  the  head.  Both  nostrils  are  situated  nearer  the  anterior 
rim  of  the  orbit  than  the  edge  of  the  upper  jaw.  The  lower  jaw  is  very  prominent,  projecting 
considerably  beyond  the  upper  ;  the  gape  of  the  mouth  is  oblique  upwards  ;  the  posterior 
extremity  of  the  maxillary,  very  much  dilated,  extends  to  a  vertical  line  drawn  inwardly  to  the 
posterior  rim  of  the  orbit. 

The  origin  of  the  dorsal  fin  is  situated  opposite,  or  else  slightly  in  advance  of  a  line  drawn  in 
front  of  the  base  of  the  pectoral  fins.  Its  spinous  portion,  although  occupying  a  greater  extent 
of  the  base  than  the  soft  portion,  is  lower  than  the  latter.  It  is  composed  of  thirteen  spiny 
rays,  the  anterior  one  of  which  is  the  smallest;  they  increase  in  height  to  the  sixth  and  seventh, 
hence  diminish  to  the  twelfth  ;  the  last  spine  is  again  higher,  though  but  half  the  height  of 
the  anterior  articulated  ray.  Of  the  latter  kind  we  observe  fifteen  which  diminish  in  height 
posteriorly.  The  caudal  fin  enters  a  little  more  than  five  times  and  a  half  in  the  total  length  ; 
its  posterior  margin  is  concave  or  semilunar.  Three  spiny  rays  (the  first  one  quite  small,  the 
other  two,  stout)  and  nine  articulated  ones  compose  the  anal  fin.  Its  anterior  margin  is 
situated  posteriorly  to  the  anterior  margin  of  the  soft  portion  of  the  dorsal.  The  posterior 
extremity  of  the  ventrals  does  not  extend  to  the  vent.  The  pectorals  are  broad  ;  the  ten  lower 
rays  are  simple,  and  stouter  than  the  remaining  upper  ones ;  the  tip  of  these  fins  extends 
almost  as  far  as  the  tip  of  the  ventrals. 

Br.  Y1I :  YII ;  D  XIII,  15  ;  A  III,  8  ;  C  4,  1,  6,  6,  1,  3  ;  Y  I,  5  ;  P  19. 

A  smaller  specimen  than  the  one  from  which  the  above  formula  was  taken,  and  likewise  from 
Astoria,  exhibits  thirteen  soft  and  articulated  rays  to  the  dorsal  fin.  The  rudimentary  rays  of 
the  caudal  are  also  more  numerous.  In  the  two  specimens  from  Cape  Flattery  we  find  in  one 
fifteen,  and  in  the  other  sixteen,  articulated  rays  in  the  dorsal  fin.  The  scales  are  large  and  very 
much  imbricated,  since  two-thirds  of  each  scale  is  covered  by  its  neighbor.  The  small  accessory 
scales  seem  to  be  less  numerous  than  in  the  foregoing  species. 

The  upper  surface  of  the  head  and  the  dorsal  region  above  the  lateral  line  are  almost  black, 
or  else  of  a  purplish  black.  The  side  of  the  body  is  yellowish,  with  an  irregular  purplish  black 
spot  upon  nearly  all  the  scales.  The  side  of  the  head  is  of  a  lighter  purplish  black.  The 
inferior  region  is  of  a  soiled  yellow,  though  of  a  metallic  hue.  The  fins  are  unicolor,  of  a 
dark  purple  tint. 
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5.  SEBASTES  PAUCISPINIS,  Ayres. 

Plate  XXIIa,  Figs.  1 — 4. 

Spec.  Ciiar. — Head  and  body  very  much  compressed  ;  former,  wedge  shape  ;  tip  of  lower  jaw  very  prominent.  Spines  of 
the  upper  surface  of  scull  inconspicuous.  Posterior  extremity  of  maxillary  extending  to  a  vertical  line  drawn  posteriorly  to 
the  orbit.  Opercle  and  preopercle  spinous.  Origin  of  dorsal  a  little  in  advance  of  the  base  of  the  pectorals.  Reddish  brown 
above,  lighter  beneath. 

Stn. — Sebasles paucispinis,  Atres,  Proc.  Cal.  Acad.  Hat.  Sc.  I,  1854,  6  ;  &,  Proc.  Bost.  Soc.  Nat.  Hist.  V,  1854,  94. 

An  authentic  specimen  of  this  species  now  before  us  measures  thirteen  inches  and  a  half  from 
the  extremity  of  the  lower  jaw  to  the  end  of  the  caudal  fin.  The  general  aspect  of  the  fish  is 
elongated,  the  head  and  body  being  very  much  compressed ;  the  former  constituting  nearly  the 
third  of  the  entire  length.  The  outline  from  the  origin  of  the  dorsal  is  regularly  sloping 
towards  the  snout ;  it  is  nearly  straight  along  the  base  of  the  spinous  dorsal,  hence  descending 
towards  the  peduncle  of  the  tail.  The  mouth  is  deeply  cleft,  the  lower  jaw  projecting  considera¬ 
bly  beyond  the  upper,  and  provided  with  a  conspicuous  knob  upon  its  symphysis.  The  posterior 
extremity  of  the  maxillary  is  quite  dilated,  its  margin  sloping  inwardly  downwards,  being  itself 
even  with  a  vertical  line  which  would  he  drawn  somewhat  posteriorly  to  the  orbit.  Card-like 
teeth  upon  the  premaxillaries,  dentaries,  front  of  the  vomer  and  palatines.  The  eye  is  large 
and  sub-circular ;  its  diameter  entering  five  times  and  a  half  in  the  absolute  length  of  the  side  of 
the  head  The  nostrils  are  situated  towards  the  upper  surface  of  the  snout,  a  good  deal  nearer 
the  orbit  than  the  edge  of  the  upper  jaw.  The  upper  surface  of  the  head  presents  hut  two  hori¬ 
zontal,  very  small,  acerated  occipital  spines  at  the  posterior  extremity  of  the  occipital  ridges. 
Upon  the  limb  of  the  preopercle  we  observe  five  flattened,  sometimes  bifurcated,  spinous  pro¬ 
cesses,  largest  at  the  convexity.  The  subopercle  is  spineless,  hut  the  posterior  edge  of  the 
opercle  exhibits  two  flattened  and  diverging  spines.  The  suprascapular  bone  terminates  likewise 
into  an  inconspicuous  spine. 

The  anterior  dorsal  is  regularly  arched  in  its  outline,  and  simply  contiguous  to  the  second, 
between  which  and  the  former  there  is  a  much  greater  depression  than  usual.  The  caudal  fin 
enters  a  little  short  of  six  times  in  the  total  length.  Its  posterior  margin  is  sub-crescentic.  The 
anal  is  as  deep  as  the  soft  dorsal  is  high,  but  shorter  upon  its  base  ;  the  tips  of  its  rays  extend¬ 
ing  likewise  further  hack.  The  origin  of  the  ventrals  takes  place  almost  opposite  the  base  of 
the  pectorals,  and,  although  well  developed  and  elongated,  their  extremities  are  far  away  from 
the  vent.  The  pectorals  are  elongated,  sub-lanceolated  ;  their  extremities  extending  some¬ 
what  beyond  those  of  the  ventrals. 

Br.  VII :  VII ;  D  XIII,  14;  A  III,  9  ;  C  5,  1,  6,  6,  1,  4  ;  V  I,  5  ;  P  14. 
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The  scales  on  the  body  are  small,  longer  than  deep ;  as  usual,  pectinated  posteriorly  and  grooved 
upon  their  anterior  section.  Those  under  the  throat,  on  the  opercular  apparatus  and  cheeks,  are 
still  smaller,  and,  upon  the  head,  snout,  jaws,  very  small  indeed.  The  base  of  the  pectorals, 
second  dorsal,  and  caudal,  exhibit  some  very  exiguous  scales. 

The  color  is  of  a  uniform  reddish  brown  above,  along  the  dorsal  region, a  good  deal  lighter 
beneath  the  lateral  line.  The  upper  surface  of  the  head  being  much  darker  than  the  back.  The 
inferior  surface  of  the  head  exhibits  a  silvery  hue,  whilst  the  belly  is  dull  yellow  or  whitish. 

References  to  the  figures. — Plate  XXIIa,  fig.  1,  represents  Sehastes  paucispinis,  somewhat 
reduced  in  size.  Fig.  2,  a  scale  from  the  dorsal  region.  Fig.  3,  a  scale  from  the  lateral  line. 
Fig.  4,  a  scale  from  the  abdominal  region. 
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The  spinous  rays  of  the  dorsal  region,  instead  of  being  united  together  by  a  membrane  into 
an  anterior  fin,  are  isolated  from  one  another.  Each  spine  has  a  very  small  membrane  at  the 
posterior  edge  of  its  base.  The  spines  are  variable  in  number,  transversally  flattened  upon 
their  base,  and  acerated  upon  their  extremities  ;  either  smooth  upon  their  edges  or  denticulated. 
They  can  be  brought  backwards  in  an  horizontal  position,  and  lie  upon  the  back.  The  ventral 
fins,  situated  about  the  middle  of  the  abdomen,  are  composed  almost  exclusively,  to  a  few 
exceptions,  of  one  stout  spine.  The  pelvic  bones  are  external,  and  united  to  the  thoracic  belt. 
There  are  but  three  branchiostegal  rays,  the  gill  openings  being  separated  beneath  by  an 
isthmus. 

The  gills,  four  in  number  on  each  side,  are  complete  ;  that  is,  composed  of  two  perfect 
branchial  combs.  The  last  gill  opening,  situated  between  the  fourth  gill  and  the  inferior 
pharyngeal  bones,  is  also  fully  developed. 

There  are  no  scales,  properly  so  called  ;  the  body  is  sometimes  nacked,  at  others  plated  in 
part  or  entirely. 

Being  of  a  diminutive  size,  these  fishes  do  not  appear  on  our  tables.  If  brought  to  the 
market,  it  is  more  as  an  object  of  curiosity  than  otherwise.  They  are,  however,  well  known  to 
the  people  on  account  of  their  common  occurrence  in  pools,  marshes,  ponds,  and  rivulets. 
Congregating  in  their  habits,  there  are  seasons  in  the  year  when  they  may  be  seen  by  myriads 
together. 

The  Indians  of  California  are  said  to  catch  these  fishes  during  the  summer  season,  and  to 
store  them  up  for  winter  food  ;  being  scooped  out  of  the  water  by  means  of  baskets  made  for 
that  purpose,  afterwards  simply  exposed  to  the  sun  and  allowed  to  dry. 
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GASTEROSTEUS,  Artedi. 

Gen.  Char. — Upper  surface  of  head  plane,  either  smooth  or  corrugated.  Opercular  apparatus  without  any  spines.  Mouth 
rather  small,  oblique ;  posterior  extremity  of  maxillary  not  extending  as  far  as  a  vertical  line  drawn  in  advance  of  the 
anterior  rim  of  the  orbit.  Minute  velvet-like  teeth  upon  the  dentaries  and  premaxillaries  ;  none  on  either  the  vomer  or 
the  palatines.  Gill  openings  separated  beneath  by  a  narrow  isthmus  ;  branchiostegals  three  on  either  side.  First  dorsal 
represented  by  a  series  of  isolated  spines,  varying  in  number.  Belly  shielded.  Caudal  fin  sub-truncated  or  sub-crescentic 
posteriorly.  Insertion  of  ventrals  situated  opposite  the  second  dorsal  spine,  therefore  abdominal.  Body  either  covered 
with  a  smooth  skin,  or  partly  or  totally  covered  with  traDSversally  elongated  plates.  Lateral  line  very  obsolete. 

Syn. — Gasterosteus,  Artedi,  Gen.  Pise.  1738. — Linn.  Syst.  Nat.  ed.  VI,  1748. — Cuv.  &  Val.  Hist.  nat.  des  Poiss.  IY, 
1829,  479. — Storer,  Synops,  1846,  62. 

The  genus  Gasterosteus  is  met  with  in  most  of  the  fresh  waters  of  the  cold  region  of  the 
boreal  temperate  zone  of  both  hemispheres.  Although  amongst  the  smallest  fishes  inhabiting 
the  fresh  waters,  they  have  not  passed  unnoticed  in  any  country.  They  attract  the  attention  of 
the  people  partly  on  account  of  their  great  multitudes  at  certain  periods,  and  partly  owing  to 
the  fact  of  their  being  provided  with  spines  more  or  less  numerous,  which,  added  to  their  small 
size,  render  them  unfit  for  the  table.  The  popular  appellation  of  sticklebacks  is  most 
characteristic.  Besides  the  dorsal  spines,  which  vary  in  number  from  three  to  eighteen,  the 
ventrals  are  almost  exclusively  composed,  each,  of  strong  and  acute  spines,  which  may  be 
brought  at  right  angles  with  the  body.  Fishes  thus  armed,  though  small,  have  but  few 
enemies  ;  for,  it  is  only  necessary  for  these  little  creatures  to  straighten  their  spines  to  defy  the 
voracity  of  most  of  the  tyrants  of  the  fresh  waters.  From  the  rivers,  these  fishes  extend,  to  the 
brackish  estuaries,  and  even  to  the  genuine  salt  waters  of  the  bays.  In  many  instances,  how¬ 
ever,  the  species  inhabiting  the  salt  waters  are  different  from  those  occurring  in  the  rivers. 

The  inferior  surface  of  the  abdomen  exhibits  a  bony  shield  formed  partly  by  the  ossa 
innominata,  and  partly  by  the  bones  of  the  thoracic  arch,  the  latter  diverging  from  the 
isthmus  to  the  insertion  of  the  ventrals,  which  are  abdominal,  so  as  to  leave  a  middle  naked 
area,  the  former  extending  from  behind  the  base  of  the  ventrals,  posteriorly,  in  the  shape  of  a 
spear,  more  or  less  pointed. 

In  some,  the  body  is  covered  with  a  perfectly  smooth  skin  ;  in  others,  a  series  of  transversely 
elongated  plates  may  be  observed  from  the  thoracic  arch  to  the  base  of  the  caudal,  diminishing 
in  size  posteriorly,  and  reduced  to  a  narrow  keel  upon  the  peduncle  of  the  tail.  In  others  still, 
these  plates  are  restricted  to  the  anterior  part  of  the  body,  from  the  opercular  apparatus  to 
about  the  second  dorsal  spine.  It  would  be  an  interesting  point  to  ascertain  how  far  the 
presence  or  absence  of  these  plates  are  specific.  In  many  instances  no  tangible  difference  is 
observed  between  specimens  entirely  smooth  and  others  plated  all  over,  beyond  the  fact  just 
referred  to,  in  which,  when  plates  are  present,  the  peduncle  of  the  tail  is  keeled,  whilst  it  is 
smooth  and  plane  when  the  plates  are  either  entirely  absent,  or  exist  upon  the  anterior  part  of 
the  body  alone.  The  habits  of  each  group  ought  to  be  carefully  investigated,  the  growth  of  the 
young  watched,  and  broods  kept  isolated  until  they  have  reached  their  full  development.  One 
fact  already  must  appear  evident  to  the  most  superficial  observer  :  the  species  with  a  complete 
series  of  plates,  or  scutella9,  are  much  less  numerous  than  the  others. 

So  far,  all  the  species  of  the  western  coast  of  North  America  which  have  come  to  our 
knowledge,  belong  to  the  type  represented  by  G.  biaculeatus,  provided  with  two  distinct  dorsal 
spines,  more  or  less  developed,  and  a  small  and  inconspicuous  one  at  the  anterior  margin  of  the 
second  dorsal  fin.  The  types  of  G.  apeltes  and  G.  occidentals  have,  so  far  at  least,  not  been 
noticed  there. 
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The  anterior  dorsal  spine  is  situated  either  in  advance  of  the  base  of  the  pectorals  or  behind 
it,  according  to  the  species.  The  anterior  margin  of  the  anal  is  always  provided  with  a  small 
spine,  similar  to  the  one  in  advance  of  the  second  dorsal.  The  ventrals,  which  are  abdominal, 
are  composed  of  a  stout,  more  or  less  serrated,  spine,  and  a  small  soft  ray,  scarcely  perceptible. 

The  body  is  always  very  much  compressed  and  sub-fusiform  in  its  profile.  The  head 
constitutes  sometimes  the  fourth,  and  sometimes  the  two-sevenths  of  the  entire  length.  The 
upper  surface  is  either  smooth  or  corrugated  ;  the  sides  of  the  head  are  always  smooth,  no 
spines  being  ever  extant  upon  the  opercular  apparatus.  As  to  the  sub-orbitals,  they  are  sometimes 
entirely  concealed  under  the  skin.  A  narrow  isthmus  exists  under  the  throat,  separating  the 
gill  openings  ;  the  branchiostegal  rays  are  well  developed,  and  three  in  number  on  either  side. 

The  investigator  into  the  habits  of  these  fishes  will  bear  in  mind  the  astonishing  fact 
that  a  European  species  of  this  genus  constructs  a  genuine  nest  into  which  the  spawn  is 
deposited  and  watched.  It  is  related  that  the  male  is  the  sole  architect  in  the  construction 
of  the  nest ;  there  are  two  openings  to  it,  an  entrance  and  an  exit.  At  the  breeding  season 
tbe  male  compels  the  female  to  enter  the  nest,  there  to  deposit  her  spawn,  when,  so  soon 
as  done,  he  drives  her  away,  to  come  back  afterwards  and  keep  a  constant  watch  over  the 
progeny,  which  otherwise  would  be  eaten  by  the  female. 

1.  GASTEROSTEUS  PLEBEIUS,  Grd. 

Spec.  Char. — Body  partly  plated  ;  peduncle  of  tail  not  keeled.  Dorsal  spines  three  ;  of  moderate  development,  and  strongly 
serrated  upon  their  edges,  insertion  of  anterior  one  taking  place  immediately  behind  the  base  of  the  pectorals.  Insertion  of 
ventrals  placed  slightly  in  advance  of  the  second  dorsal  spine ;  ventral  spine  serrated  on  both  edges,  and  its  extremity  not 
reaching  the  tips  of  the  ossa  innominata.  Posterior  margin  of  caudal  fin  sub-crescentic. 

Syn. —  Gasterostevs  plebeius,  Grd.  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  147. 

The  largest  of  the  numerous  specimens  of  this  species  which  we  have  examined  measured 
about  two  inches,  the  head  forming  the  two-seventh,  or  a  little  more,  of  that  length.  The 
upper  surface  of  the  head  is  corrugated,  but  apparently  smooth  as  long  as  the  slime  rests  upon 
it ;  its  sides  exhibit  diverging  minute  granular  ridges  upon  the  opercular  and  sub-orbital  bones. 
The  lower  jaw  is  slightly  longer  than  the  upper  one,  since  it  protrudes  beyond  it  when  the 
mouth  is  shut.  The  posterior  extremity  of  the  maxillary  does  not  extend  to  a  vertical  line 
drawn  across  the  anterior  rim  of  the  orbit.  The  teeth  are  exceedingly  minute.  The  nostrils 
are  nearer  the  orbit  than  the  extremity  of  the  snout.  The  eyes,  circular  and  well  developed, 
enter  four  times  in  the  length  of  the  side  of  the  head  by  their  diameter ;  the  distance  between 
their  anterior  rim  and  the  extremity  of  the  snout  is  greater  than  one  of  their  diameter. 

The  greatest  depth  of  the  body,  which  corresponds  to  a  vertical  line  drawn  from  the  middle 
of  the  space  between  the  first  and  second  dorsal  spines,  enters  about  five  times  in  the  total  length. 
The  insertion  of  the  first  dorsal  spine  takes  place  immediately  behind  a  vertical  line  drawn  pos¬ 
teriorly  to  the  base  of  the  pectorals.  When  placed  horizontally,  its  extremity  stretches  beyond 
the  insertion  of  the  second  spine.  The  latter  is  larger  than  the  first ;  both  are  of  but  moderate 
development,  conspicuously  serrated,  or  rather  prickly,  upon  both  edges.  The  second  spine, 
when  brought  horizontally  backwards,  does  not  reach  the  third  and  very  small  spines  at  the 
anterior  margin  of  the  second  dorsal  ;  the  distance,  therefore,  between  the  third  and  second 
spines  is  much  greater  than  between  the  second  and  the  first.  The  origin  of  the  soft  dorsal  is 
nearly  opposite  the  tips  of  the  ossa  innominata.  The  latter  fin  is  sub-triangular,  highest  anteriorly, 
and  diminishing  gradually  backwards  ;  it  is  composed  of  eleven,  sometimes  of  thirteen,  rays, 
the  middle  ones  being  bifurcated  upon  their  extremity.  The  caudal  fin,  which  constitutes  about 
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the  seventh  of  the  total  length,  is  composed  of  ten  bifurcated  and  two  undivided  rays,  together 
with  several  rudiments  above  and  below.  The  anal  has  the  same  general  outline  as  the  second 
dorsal,  but  is  much  shorter,  since  its  origin  is  opposite  the  fifth  ray  of  the  fin  just  mentioned, 
and  extends  no  further  posteriorly  ;  the  posterior  rays  of  both  being  perfectly  even.  Composed 
of  nine  or  ten  rays,  the  middle  ones  are  likewise  bifurcated  upon  their  extremity.  It  is  pre¬ 
ceded  anteriorly  by  a  small  spine,  similar  to  that  at  the  anterior  margin  of  the  second  dorsal. 
The  insertion  of  the  ventral  spine  is  situated  in  advance  of  a  vertical  line  drawn  anteriorly  to 
the  second  dorsal  spine  ;  it  is  acerated,  conspicuously  serrated,  or  prickly  upon  both  edges,  and, 
when  bent  backwards,  its  extremity  does  not  extend  as  far  as  the  tips  of  the  ossa  innominata. 
A  minute,  soft,  and  undivided  ray,  may  be  observed  within  the  membrane  at  the  inner  surface  of 
the  spine.  The  base  of  the  pectorals,  with  reference  to  the  first  dorsal  spine,  has  already  been 
alluded  to.  These  fins  are  broad,  rather  short  and  rounded  exteriorly  ;  they  are  composed  of 
ten  undivided  rays,  with  an  interradial  membrane  even  with  their  tips. 

Br.  Ill :  III ;  D  I,  I,  I,  13  ;  A  I,  10  ;  C  3,  1,  5,  5,  1,  2  ;  Y  I,  1 ;  P  10. 

The  anterior  portion  of  the  body,  from  the  scapular  region  to  the  second  dorsal  spine — that 
is,  the  thoracic  region — is  covered  with  bony  plates,  or  scutellee,  transversely  elongated.  The 
three  anterior,  or  supra-scapulars,  are  quite  reduced,  but  the  four  succeeding  ones  occupy  all 
the  space  between  the  dorsal  plates  and  the  ventral  shields  ;  the  last  of  the  four  just  referred  to, 
situated  posteriorly  to  the  second  dorsal  spine,  does  not  reach  the  ventral  line  ;  the  cubital  pro¬ 
cess,  ascending  from  the  ossa  innominata ,  overlaps  the  extremities  of  the  three  remaining  ones. 
The  rest  of  the  body  is  covered  by  a  smooth  skin. 

The  ground  color  of  the  upper  region  is  light  brown,  and  silvery  white  beneath,  sometimes 
of  a  dull  appearance  when  the  slimy  mucous  is  still  adherent.  The  upper  surface  and  part  of 
the  sides  of  the  head  is  maculated  with  blackish  or  brownish.  The  back  and  sides  are  likewise 
blotched,  sometimes  irregularly,  oftentimes  disposed  in  transverse  bands  or  fasciae,  which,  upon 
a  minute  examination,  are  found  to  consist  of  crowded  dots.  The  fins  are  all  unicolor,  yel¬ 
lowish  or  olivaceous  brown. 

Specimens  were  obtained  from  the  salt  marshes  about  Presidio,  near  San  Francisco,  California, 
by  Lieutenant  W.  P.  Trowbridge  and  Lr.  John  S.  Newberry. 

We  have  observed  other  specimens,  a  little  stouter  than  the  preceding,  with  the  serratures 
of  both  the  ventral  and  dorsal  spines  less  conspicuously  developed,  and  occasionally  with  one 
thoracic  plate  less,  and  which  were  procured  at  San  Jose,  California,  by  A.  G.  Grayson,  Esq., 
and  at  Petaluma,  Sonoma  county,  California,  by  E.  Samuels. 
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2.  GASTEROSTEUS  SERRATUS,  Ayres. 

Spec.  Char. — Body  entirely  plated  ;  peduncle  of  tail  keeled.  Dorsal  spines  three,  high  and  slender,  conspicuously  serrated 
upon  their  edges  ;  anterior  one  inserted  a  little  in  advance  of  the  base  of  the  pectorals.  Insertion  of  ventrals  situated  somewhat 
in  advance  of  the  second  dorsal  spine,  their  own  spines  being  serrated  upon  both  edges,  more  conspicuously  above  than  below, 
and  extending  beyond  the  tips  of  the  ossa  innominata.  Posterior  margin  of  caudal  fin  concave. 

Syn — G aster osteus  serratus ,  Ayres,  Proc.  Cal.  Acad.  Nat.  Sc.  I,  1855,  47. 

Closely  allied  to  the  preceding  is  G.  serratus ;  indeed,  the  only  striking  chracteristic  consists  in 
the  presence  of  bony  scutellae  along  the  whole  length  of  the  flanks.  The  few  specimens  before 
us  measure  a  little  more  than  two  inches,  the  head  forming  the  fourth  of  the  entire  length. 
The  upper  surface  of  the  head,  the  opercular  and  sub-orbital  bones,  are  finely  granular.  The 
nostrils  are  situated  midway  between  the  anterior  rim  of  the  orbit  and  the  extremity  of  the 
snout.  The  eyes  are  large  and  circular,  their  diameter  entering  three  times  and  a  half  in  the 
length  of  the  sides  of  the  head,  exactly  once  in  advance  of  their  anterior  rim.  The  dorsal  spines 
are  slender,  and  higher  than  in  the  preceding  species ;  the  second  is  a  little  larger  than  the 
first,  and  both  are  conspicuously  serrated  upon  their  edges.  The  first  spine,  when  bent  hori¬ 
zontally  backwards,  extends  a  little  beyond  the  second,  whilst  the  latter,  in  a  similar  position, 
reaches  the  base  of  the  third  and  very  small  spine  at  the  anterior  margin  of  the  second  dorsal 
fin.  The  first  dorsal  spine  is  situated  above  the  base  of  the  pectorals.  The  origin  of  the  second 
dorsal  takes  place  anteriorly  to  a  vertical  line  met  by  the  tips  of  the  ossa  innominata;  it  is 
composed  of  eleven  rays,  the  middle  ones  of  which,  bifurcated.  The  origin  of  the  anal  takes 
place  under  the  fifth  of  the  second  dorsal,  and  terminates  evenly  with  the  latter  at  a  short 
distance  from  the  base  of  the  caudal.  The  rays,  nine  in  number,  besides  the  anterior  spine, 
have  the  same  structure  as  those  of  the  second  dorsal.  The  caudal  is  posteriorly  sub-crescentic, 
or  concave,  constitutes  about  the  seventh  of  the  total  length,  and  composed  of  ten  bifurcated  and 
two  undivided  rays,  together  with  many  rudimentary  ones.  The  insertion  of  the  ventral  spine 
is  situated  entirely  in  advance  of  a  vertical  line  passing  before  the  second  dorsal  spine  ;  it  is 
elongated,  slender,  acerated,  projecting  beyond  the  tips  of  the  ossa  innominata ,  and  reaching 
the  vent.  The  serratures  or  prickles  of  its  upper  edge  are  much  more  developed  than  upon  the 
lower.  The  pectoral  rays  are  slender,  but  all  well  developed,  though  undivided,  constituting 
a  broad  fin,  exteriorly  sub-convex. 

Br.  Ill :  III ;  D  I,  I,  I,  11 ;  A  I,  9  ;  C  5,  1,  5,  5,  1,  4  ;  YL1;  P  10. 

As  already  stated,  the  sides  of  the  body  are  provided  with  a  series  of  thirty-two  to  thirty- 
three  plates,  or  scutellae,  extending  from  the  supra-scapular  region  to  the  base  of  the  caudal 
fin.  The  three  anterior  are  supra-scapular  altogether,  small  and  irregular  ;  the  next  twenty- 
five  are  transversely  elongated,  occupying  the  middle  of  the  flanks,  whilst  the  four  or  five 
remaining  ones  constitute  a  sharp  ridge  along  the  peduncle  of  the  tail.  The  surface  of  these 
scutellae  is  granular,  in  diverging  lines  from  a  central  point  on  each  plate.  There  is  an 
abdominal  and  a  dorsal  area,  which  are  not  covered  by  the  extremities  of  the  lateral  plates  or 
shields. 

Ground  color,  greyish  brown  above,  with  numerous  minute  blackish  dots  ;  dorsal  region 
darker  than  the  sides  ;  abdominal  region  lighter ;  a  blackish  band  along  the  keel  on  the 
peduncle  of  the  tail. 

A  specimen  of  this  species  from  the  marshes  of  the  bay  of  San  Francisco,  labelled  by  Dr. 
Ayres  himself,  leaves  no  doubt  as  to  its  identity;  it  was  brought  home  by  Dr.  John  S.  New- 
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berry.  Others  from  Shoalwater  Bay,  Washington  Territory,  collected  by  Dr.  J.  G.  Cooper, 
exhibit  no  difference  in  structure  from  the  one  just  alluded  to. 
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3.  GASTEROSTEUS  INTERMEDIUS,  Grd. 

Spec.  Char. — Body  plated  all  over  ;  peduncle  of  the  tail  keeled.  Dorsal  spines  three,  moderate  in  development  and  incon¬ 
spicuously  serrated  upon  their  edges  ;  anterior  one  inserted  immediately  behind  the  base  of  pectorals.  Insertion  of  ventrals 
under  the  second  dorsal  spine,  their  own  spine  being  serrated  upon  both  edges,  more  conspicuously  above  than  below,  and 
their  extremities  not  extending  as  far  as  the  tips  of  the  ossa  innominata.  Posterior  margin  of  caudal  fin  concave. 

Syn. — Gasterosteus  intermedius,  Grd.  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  135. 

But  we  have  received  from  Cape  Flattery  specimens  of  this  genus  which  hear,  mayhap,  a  still 
closer  affinity  towards  G.  plebeius  than  even  G.  serratus.  With  the  latter  it  agrees  in  having 
the  sides  of  the  body  plated  all  over,  whilst  it  differs  by  the  proportional  size  of  the  head,  the 
eye,  and  the  spines,  both  dorsal  and  ventral. 

Their  size  is  a  little  over  two  inches,  agreeing  in  that  respect  with  G.  serratus ,  but  the  head 
is  contained  three  times  and  a  half  only  in  the  total  length,  in  other  words,  constituting  the 
two-sevenths  of  the  latter,  and  thus  resembling  more  G.  plebeius.  The  upper  surface  of  the 
head  is  corrugated  or  granular,  and  the  opercular,  as  well  as  the  sub-orbital  bones,  exhibit  con¬ 
spicuous  series  of  granulated  ridges.  The  nostrils  are  nearer  the  anterior  rim  of  the  orbit  than 
to  the  extremity  of  the  snout.  The  eyes  are  circular  and  well  developed,  their  diameter  entering 
four  times  in  the  length  of  the  sides  of  the  head,  and  a  little  more  than  once  in  advance  of  their 
anterior  rim. 

The  dorsal  spines  are  intermediate  in  development  between  those  of  G.  plebeius  and  G.  serra¬ 
tus ;  their  edges  are  rather  inconspicuously  serrated.  The  anterior  one  is  inserted  on  a  vertical 
line  passing  immediately  behind  the  base  of  the  pectorals,  and  when  bent  horizontally  backwards 
it  reaches  the  base  of  the  second  spine.  The  latter,  when  in  a  similar  position,  will  not  extend  to 
the  third  and  small  spine  in  advance  of  the  soft  fin.  The  origin  of  the  latter  or  second  dorsal 
takes  place  in  advance  of  the  ossa  innominata;  its  structure,  as  well  as  that  of  the  anal,  presents 
nothing  peculiarly  distinct  from  the  same  fins  in  G.  serratus,  except  that  the  middle  rays  are  not 
quite  as  deeply  bifurcated.  The  caudal  constitutes  nearly  the  eighth  of  the  total  length  ;  it  is 
posteriorly  concave,  and  constructed  as  in  the  preceding  species.  The  ventrals  are  inserted 
under  the  second  dorsal  spine,  and  when  bent  backwards  their  extremities  do  not  extend  as  far 
as  the  tips  of  the  ossa  innominata. 

The  formula  of  the  rays  does  not  differ  from  that  of  G.  serratus. 

D  I,  I,  I,  11 ;  A  I,  9  ;  C  5,  1,  5,  5,  1,  4  ;  V  I,  1 ;  P  10. 
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As  regard  to  the  plates  on  the  sides  of  the  body,  their  number  and  arrangement  is  the  same 
as  in  the  preceding  species. 

The  ground  color  of  the  dorsal  region  is  greyish,  rendered  almost  black  by  crowded  dots  of 
the  latter  hue  ;  the  sides  are  lighter  and  silvery.  .  The  base  of  the  caudal  fin  is  marked  by  a 
transverse  jet  black  hand,  sometimes  reduced  to  two  patches,  one  to  either  lobe. 


List  of  specimens. 


Catalogue  number. 

No.  of  specimens. 

Locality. 

When  collected. 

Whence  obtained. 

Nature  of  specimens. 

Collected  by — 

336 

4 

Cape  Flattery,  W.  T . 

1854 

Lt.  Trowbridge _ 

Alcoholic . 

Lt.  Trowbridge _ 

4.  GASTEROSTEUS  INOPINATUS,  Grd. 

Spec.  Char. — Body  partly  plated;  peduncle  of  tail  consequently  not  keeled.  Dorsal  spines  three,  slender,  and  slightly  serrated 
upon  their  edges,  insertion  of  the  anterior  one  taking  place  above  the  base  of  the  pectorals.  Insertion  of  ventrals  placed  imme¬ 
diately  in  advance  of  the  second  dorsal  spine  ;  ventral  spine  serrated  on  both  edges,  but  less  conspicuously  below  than  above,  and 
its  extremity  terminating  about  evenly  with  the  tips  of  the  ossa  innominata .  Posterior  margin  of  caudal  fin  sub-crescentic . 

Syn. — Gasterosteus  inopinatus,  Grd.  Proc.  Acad.  Nat.  Sci.  Philad.  VII,  1854,  147. 

In  many  respects  this  species  might  he  considered  more  closely  allied  to  G.  plebeius  than  either 
G.  serratus  or  G.  intermedius.  In  the  first  place,  the  anterior  or  thoracic  region  alone  is  plated  ; 
the  insertion  of  the  ventrals  in  advance  of  the  second  dorsal  spine  is  another  similarity  between 
it  and  G.  plebeius. 

The  general  aspect  is  slender,  elongated,  considerably  tapering  from  the  origin  of  the  anal 
backwards  ;  the  peduncle  of  the  tail  especially  is  long  and  slender.  The  greatest  depth  of  the 
body,  measured  across  the  origin  of  the  ventrals,  is  contained  five  times  in  the  entire  length. 
The  head  itself  constitutes  the  fourth  of  the  same  length.  The  eyes  are  large  and  circular,  and 
their  diameter  is  contained  three  times  and  a  half  in  the  length  of  the  sides  of  the  head,  exactly 
once  in  advance  of  their  anterior  rim.  The  mouth  is  somewhat  smaller  than  in  G.  plebeius , 
equally  oblique,  but  the  lower  jaw  is  less  protruding  beyond  the  upper. 

The  anterior  dorsal  spine,  which  is  inserted  immediately  above  the  base  of  the  pectorals,  does 
simply  reach  the  base  of  the  second  spine  when  brought  horizontally  backwards.  Furthermore, 
there  are  instances  in  which  it  does  not  extend  even  so  far.  The  tip  of  the  second  spine  leaves 
quite  a  space  between  it  and  the  third  spine.  The  spines  themselves  are  very  slender  and  acute, 
and  not,  or  but  slightly,  serrated  upon  their  edges.  The  origin  of  the  second  dorsal  takes  place 
quite  posteriorly  to  a  vertical  line  intersecting  the  tips  of  the  ossa  innominata.  The  beginning 
of  the  anal  is  situated  opposite  the  fifth  or  sixth  soft  ray  of  the  second  dorsal,  the  middle  rays 
of  both  of  these  fins  being  bifurcated.  The  posterior  rays  terminate  evenly,  at  a  considerable 
distance  from  the  base  of  the  caudal  fin.  The  anal  spine  is  very  exiguous.  The  caudal  fin,  which 
constitutes  the  seventh  of  the  total  length,  is  concave  posteriorly,  composed  of  ten  bifurcated 
and  two  undivided  rays,  with  rudimentary  ones  above  and  below.  The  insertion  of  the  ventral 
spine  takes  place  immediately  in  advance  of  the  second  dorsal  spine  ;  it  is  minutely  serrated  on 
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both  edges,  more  conspicuously  above  than  below,  acerated  upon  its  extremity,  which  either 
reaches  the  tips  of  the  ossa  innominata  or  falls  a  little  short  of  them.  The  formula  of  the  fins’ 
rays  has  nothing  peculiarly  striking. 

D  I,  I,  I,  12 ;  A  I,  9  ;  C  4,  1,  5,  5,  1,  3  ;  V  I,  1  ;  P  10. 

The  upper  surface  of  the  head  is  corrugated ;  the  opercular,  supra-scapular,  and  sub-orbital 
bones  exhibit  radiating,  sub-granular  ridges.  There  are  but  three  well  developed  plates,  ex¬ 
tending  from  the  dorsal  spines  to  the  cubital  process;  a  rather  small  one  may  be  observed 
anterior  to  these,  and  occasionally  another,  quite  rudimentary.  Their  surface  is  minutely  granu¬ 
lar,  the  granules  being  disposed  upon  irradiating  series,  from  a  sub-central  point  corresponding 
to  the  lateral  line,  which  is  not  traceable  beyond  the  plates.  The  shin  covering  the  rest  of  the 
body  is  perfectly  smooth. 

The  ground  color  is  yellowish  brown  above  ;  the  abdomen  is  silvery  ;  innumerable  blackish 
dots  are  scattered  all  over  the  head  and  body,  more  densely  upon  the  upper  regions,  where  cloud¬ 
like  spots  may  occasionally  be  seen,  the  result  of  the  aggregation  of  those  dots. 

All  the  specimens  observed  fall  short  of  two  inches,  with  the  exception  of  one,  which 
measures  two  inches  and  four-tenths.  They  were  collected  in  a  fresh  water  lagoon,  about  one 
mile  back  of  Presidio  on  the  bay  of  San  Francisco. 


List  of  specimens. 


Catalogue  number. 

No.  of  specimens. 

Locality. 

When  collected. 

Whence  obtained. 

Nature  of  specimens. 

Collected  by — 

337 

24 

Presidio,  California _ 

1853 

Lt.  Trowbridge. . . . 

Alcoholic. 

Lieut.  Trowbridge _ 

5.  GASTEROSTEUS  MICROCEPHALUS,  Grd. 

Spec.  Char. — Body  partly  plated  ;  peduncle  of  tail  not  keeled.  Dorsal  spines  three,  stoutish,  slightly  serrated  upon  their 
edges ;  insertion  of  anterior  one  situated  opposite  the  upper  part  of  the  base  of  the  pectorals.  Insertion  of  ventrals  in 
advance  of  second  dorsal  spine,  their  own  spine  being  very  large,  serrated  upon  its  upper  edge,  and  extending  beyond  the 
tips  of  the  ossa  innominata.  Posterior  margin  of  caudal  sub-crescentic. 

Syn. — Gasterosteus  microcephalus,  Grd.  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  133. 

In  the  fresh  waters  of  the  Tulare  basin  there  is  a  species  whose  general  aspect  is  entirely 
different  from  any  of  those  hitherto  described  from  either  California  or  Oregon.  To  those 
acquainted  with  the  eastern  representatives  of  the  genus,  it  will  remind  them  of  6r.  quadracus , 
or  apeltes,  better  than  any  others.  It  has  the  same  sub-fusiform  outline,  great  development  of  the 
middle  region  of  the  body,  tapering  tail  and  diminutive  head.  The  dorsal  spines,  the  thoracic 
plates,  and  the  conformation  of  the  ossa  innominata,  however,  with  other  minor  differences, 
will  be  sufficient  to  distinguish  the  two  species. 

The  head  is  sub-quadrangularly  sub-pyramidal,  pointing  forwards,  and  contained  about  four 
times  in  the  total  length.  Its  upper  surface  is  apparently  smooth,  but  a  magnifying  glass  shows 
it  to  be  finely  granular.  The  eyes  are  large  and  circular ;  their  diameter  being  contained  three 
times  and  a  half  in  the  length  of  the  side  of  the  head,  exactly  once  in  advance  of  the  anterior 
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rim  of  the  orbit.  The  mouth  is  oblique,  aud  the  lower  jaw  protruding  beyond  the  upper. 
The  greatest  depth  of  the  body,  taken  under  the  second  dorsal  spine,  is  equal  to  the  length  of 
the  head.  The  peduncle  of  the  tail  is  very  narrow.  The  dorsal  spines  are  well  developed, 
acerated,  and  quite  inconspicuously  serrated  upon  their  edges.  The  anterior  one  is  inserted 
opposite’  the  upper  edge  of  the  base  of  the  pectorals  ;  it  is  smaller  than  the  second,  and,  when 
bent  horizontally  backwards,  its  extremity  is  made  to  extend  beyond  the  base  of  the  latter,  which, 
in  its  turn,  barely  reaches  the  insertion  of  the  third,  when  in  a  similar  position.  The  second 
dorsal  is  composed  of  ten  deeply  bifurcated  rays  ;  the  origin  of  that  fin  is  situated  posteriorly  to 
the  tips  of  the  ossa  innominata.  The  caudal,  which  enters  seven  times  and  a  half  in  the  total 
length,  is  emarginated  posteriorly,  and  composed,  as  usual,  of  ten  bifurcated,  two  simple  rays, 
and  several  rudiments.  The  anal  spine  is  of  the  same  size  as  the  third  dorsal ;  it  is  followed  by 
six  or  seven  articulated  or  soft  rays,  the  posterior  extremities  of  which  falling  evenly  with  those 
of  the  opposite  fin,  the  central  ones  being  slightly  bifurcated.  The  ventral  spine  is  the  largest 
of  all,  acerated,  serrated  upon  its  upper  edge,  and  its  extremity  projecting  considerably  beyond 
the  tips  of  the  ossa  innominata,  reaching  a  vertical  line  dropped  from  the  origin  of  the  soft 
dorsal  fin.  The  insertion  of  the  ventrals  is  situated  in  advance  of  the  second  dorsal  spine. 
The  pectorals  are  exteriorly  rounded  or  sub-truncated,  and  composed  of  ten  undivided  rays. 

D  I,  I,  I,  9  ;  A  I,  6  ;  C  3,  1,  5,  5,  1,  2  ;  V  I,  1 ;  P  10. 

There  are  seven  plates  upon  the  thoracic  region  ;  the  three  anterior  are  very  small,  and  situated 
above  the  suprascapular  ;  the  two  next  are  the  most  developed,  extending  under  the  cubital 
process,  whilst  the  remaining  two  are  somewhat  shorter,  and  placed  posteriorly  to  that  same 
process.  The  surface  of  the  plates  themselves  is  minutely  granular. 

The  ground  color  is  yellowish  brown,  spotted  or  else  transversally  handed  with  greyish  black, 
the  spots  or  hands  being  the  result  of  crowded  dots.  The  dorsal  region  is  darker  than  the  sides, 
and  so  also  the  upper  portion  of  the  head.  Beneath,  dull  yellow,  occasionally  dotted. 

Specimens,  the  largest  of  which  measures  one  inch  and  three  quarters,  were  taken  in  Ka-wee- 
ya  river,  sometimes  known  as  the  Four  creeks,  and  is  a  tributary  of  the  northernmost  of  the 
Tulare  lakes. 

List  of  specimens , 


Catalogue  number. 

No.  of  specimens. 

Locality. 

When  collected. 

Whence  obtained. 

Nature  of  specimens. 

Collected  by — 

338 

12 

Four  creeks,  Tulare  Valley _ _ 

1853 

Lt.  R.  S.  Williamson . ' 

Alcoholic. 

Dr.  Heermann _ 

6.  GASTEROSTEUS  PUGETTI,  Grd. 

Spec.  Char. — Body  partly  plated  ;  peduncle  of  tail  not  keeled.  Dorsal  spines  three,  slender,  not  serrated  upon  their  edges  ; 
anterior  inserted  immediately  behind  the  base  of  pectorals.  Insertion  of  ventrals  in  advance  of  the  second  dorsal  spine,  their 
own  spine  being  slender,  serrated  upon  its  edges,  and  extending  beyond  the  tips  of  the  ossa  innominata.  Posterior  margin  of 
caudal  slightly  emarginated. 

Syn. — Gasterosteus pugetti,  Grd.  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  135. 

The  species  here  introduced  is,  so  far,  the  smallest  of  all  the  species  observed  in  California  and 
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Oregon.  In  its  general  appearance  it  resembles  G.  microcephalus  most,  and  what  has  just  been 
stated  in  regard  to  the  latter,  with  reference  to  G.  quadracus,  applies  equally  to  it. 

It  is  much  to  our  regret  that  the  state  of  keeping  of  the  specimens  will  not  permit  a  thorough 
description  of  the  soft  fins.  The  species  differs  from  G.  microcephalus  by  a  larger  head,  much 
smaller  spines,  and  fewer  plates  upon  the  thoracic  region.  The  head  enters  three  times  and  a 
half  in  the  total  length  ;  the  eyes  are  circular  and  very  large,  since  their  diameter  enters  but  a 
little  over  three  times  in  the  length  of  the  sides  of  the  head,  and  not  quite  once  in  advance  of 
the  anterior  rim  of  the  orbit.  The  dorsal  spines  ar.e  slender,  acute,  and  smooth  upon  their 
edges  ;  the  anterior  one  is  inserted  immediately  behind  a  vertical  line  drawn  across  the  base  of 
the  pectorals.  In  being  brought  horizontally  backwards,  its  extremity  would  hardly  reach  the 
second  dorsal  spine ;  the  latter,  at  any  rate,  remains  considerably  behind  the  third  in  that 
respect.  The  origin  of  the  second  dorsal  is  even  with  a  vertical  line  passing  by  the  extremity 
of  the  ossa  innominata.  The  insertion  of  the  ventrals  is  entirely  in  advance  of  the  second  dorsal 
spine  ;  their  spine  exhibits  a  very  slight  serrature  upon  its  edges,  and  its  extremity  extends 
beyond  the  tips  of  the  ossa  innominata. 

The  plates  or  shields  are  hut  four  in  number,  occupying  the  space  between  the  first  and  second 
dorsal  spines.  The  three  longest  converge  towards  the  vertical  process  of  the  ossa  innominata. 

The  ground  color  is  brownish,  rather  dark  along  the  dorsal  region ;  the  sides  are  transversely 
barred  with  black,  the  bars  or  bands  being  composed  of  crowded  dots.  The  belly  is  unicolor. 

The  largest  specimens  measure  an  inch  and  a  quarter. 


List  of  specimens. 


Catalogue  number. 

|  No.  of  specimens. 

Locality. 

When  collected. 

Whence  obtained. 

Nature  of  specimens. 

Collected  by — 

339 

6 

Fort  Steilacoom,  Puget’s  Sound 

1853 

Gov.  1. 1.  Stevens _ _ 

Alcoholic. 

Dr.  Suckley _ 

T.  GASTEROSTEUS  WILLIAMSONI,  Grd. 

Spec.  Char. — Body  smooth  all  over  ;  peduncle  of  tail  not  keeled.  Dorsal  spines  three,  exiguous  and  slender,  and  not  serrated  ; 
insertion  of  anterior  one  situated  above  the  base  of  the  pectorals.  Insertion  of  ventrals  slightly  in  advance  of  the  second  dorsal 
spine  ;  their  own  spines  are  serrated  upon  both  edges,  and  their  extremities  do  not  reach  the  tips  of  the  ossa  innominata.  Posterior 
margin  of  caudal  fin  sub-crescentic. 

Syn. —  Gasterosteous  williamsoni,  Grd.  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  133. 

This  is  the  most  slender,  and,  consequently,  the  most  elongated  and  graceful  of  all  the  species 
of  the  genus  above  described.  The  body  is  sub-fusiform  in  profile,  and,  as  usual,  compressed. 
The  greatest  depth,  taken  across  the  base  of  the  pectorals,  is  a  little  more  than  the  fifth  of  the 
total  length.  The  upper  surface  and  the  sides  of  the  head  are  corrugated,  the  head  itself 
forming  the  third  of  the  total  length,  the  caudal  fin  excluded.  The  eyes  are  large  and  circular, 
and  their  diameter  is  contained  three  times  and  a  half  in  the  length  of  the  sides  of  the  head. 
The  mouth  is  slightly  oblique  and  the  lower  jaw  longer  than  the  upper,  the  free  extremity 
of  the  maxillary  extending  to  a  vertical  line  intersecting  the  nostril. 
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The  dorsal  spines  are  slender,  exiguous,  and  smooth  upon  their  edges ;  the  anterior  one  is 
inserted  immediately  above  the  base  of  the  pectorals,  and  when  bent  horizontally  backwards,  it 
does  not  quite  reach  the  base  of  the  second.  The  same  is  true  of  the  second  with  reference  to 
the  third.  The  origin  of  the  second  dorsal  is  a  little  nearer  to  the  extremity  of  the  caudal  than 
the  tip  of  the  snout ;  it  is  also  placed  somewhat  posteriorly  to  a  vertical  line  reached  by  the  tips 
of  the  ossa  innominata.  The  fin  itself  is  composed  of  eleven  articulated  rays,  the  central  ones 
being  slightly  bifurcated.  The  caudal,  which  enters  six  times  and  a  half  in  the  total  length,  is 
posteriorly  sub-crescentic  ;  it  is  composed  of  the  usual  number  of  rays.  The  origin  of  the  anal 
fin  is  opposite  the  fifth  or  sixth  ray  of  the  second  dorsal ;  it  is  composed  of  seven  articulated 
rays,  the  central  ones  being  but  very  slightly  bifurcated.  The  anal  spine  is  inconspicuous  and 
somewhat  smaller  than  the  third  dorsal  at  the  anterior  margin  of  the  soft  fin.  The  ventral 
spine  is  of  moderate  development,  serrated  upon  both  edges,  more  conspicuously  above  and  near 
its  base  than  below.  Its  origin  or  insertion  is  a'  little  in  advance  of  the  second  dorsal  spine, 
and  its  extremity  does  not  extend  as  far  as  the  tips  of  the  ossa  innominata.  The  pectoral  fins 
are  well  developed,  broadly  sub-truncated  upon  their  periphery,  and  composed  of  ten  undivided 
rays.  The  ossa  innominata  constitutes  beneath  a  rather  small  spear-shaped  shield,  the  ex¬ 
tremity  of  which  does  not  reach  the  vent ;  the  vertical  process  is  narrow  and  slender.  The 
cubital  expansion  is  well  developed. 

D  I,  I,  I,  11  ;•  A  I,  T ;  C  3,  1,  5,  5,  1,  2  ;  Y  I,  1 ;  P  10. 

The  surface  of  the  body  is  perfectly  smooth  ;  in  that  respect  G.  williamsoni  may  at  once  be 
distinguished  from  the  foregoing  species,  which  are  either  entirely  or  partially  protected  with 
bony  shields.  The  lateral  line  follows  the  middle  of  the  flanks  from  the  origin  of  the  second 
dorsal  fin  posteriorly  ;  anteriorly  it  is  somewhat  nearer  the  back  than  the  belly. 

The  ground  color  is  olivaceous  brown,  darker  on  the  dorsal  region  than  along  the  sides,  which 
are  spotted  with  black  ;  beneath,  of  a  soiled  yellow. 

Specimens  of  this  species  were  collected  at  Williamson’s  Pass,  California.  The  waters  from 
this  place  reach  the  Pacific  during  the  rainy  season.  In  the  dry  season  the  waters  remain  in 
isolated  pools. 


List  of  specimens. 


Catalogue  number,  j 

No.  of  specimens. 

Locality. 

When  collected. 

Whence  obtained. 

Nature  of  specimens. 

Collected  by — 

340 

8 

Williamson’s  Pass,  Cal _ 

1853 

Lieut.  R.  S.  Williamson _ 

Alcoholic. 

Dr.  Heermann . . 
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Family  SCIAENIDAE,  Bo  nap. 

The  sciaenoids  present  mostly  a  general  external  appearance,  not  unlike  that  of  the  percoids. 
Their  body  is  protected  with  pectinated  else  ctenoid  scales,  which  extend  likewise  over  the  head, 
and  along  a  portion  of  the  fins  also.  There  are  either  one  or  two  dorsal  fins,  presenting  the 
same  general  modifications  of  forms  and  of  combinations,  as  in  the  percoids.  The  head  has  a 
peculiar  physiognomy,  owing  to  the  convexity  of  its  upper  surface,  and  especially  to  the  con¬ 
vexity  or  bluntness  of  the  snout ;  the  hones  of  the  head  and  scull  being  cavernous,  and  otherwise 
provided  with  crests  or  ridges.  The  suborbital  bones  do  not  extend  across  the  cheeks,  as  in  the 
cataphracti,  from  which  the  sciaenoids  are  thus  at  once  distinguished.  The  mouth  is  but  little 
protractile ;  barbels  are  sometimes  observed  under  the  lower  jaw  about  the  mouth.  The 
palatines  and  vomer  are  toothless,  a  character  by  which  sciaenoids  can  always  be  easily  dis¬ 
tinguished  from  the  percoids.  The  maxillary  teeth  are  various.  The  opercular  apparatus 
exhibits  either  spines  or  serratures  upon  the  edge  of  its  bony  pieces  ;  the  preopercle  being, 
however,  occasionally  smooth.  The  swimming  bladder  is  peculiar,  by  the  horn-like  processes  it 
exhibits. 

Syn. — Sciaenidae,  Bonap.  Sagg.  distr.  anim.  vertebr.  1831,  104. — Storer,  Synops.  1846,  65. — Holbr.  Ichth.  of  So.  Ca. 

1856,  112. 

Sciaeno'ides,  Cuv.  Regn.  anim  ,  2d  ed.  II,  1829  ;  &,  ed.  illustr.  Poiss.  77. — Coy.  &  Val.  Hist.  nat.  Poiss.  V,  1830,  1. 

Sciaenoideae,  Richards.  Faun.  Bor.  Amer.  Ill,  1836,  61. 

Most  of  the  sciaenoids  are  esculent  fishes,  some  of  which  being  of  exquisite  taste.  The  king 
fish  ( Umbrina ),  weak  fish  ( Otolithus ),  drum  fish  ( Pogonias ),  and  others,  speak  for  themselves. 
They  live  both  in  seas  and  rivers ;  the  marine  species  being,  however,  much  more  numerous 
than  those  of  the  fresh  waters.  The  majority  of  the  genera,  moreover,  are  exclusively  of 
marine  habits.  There  is  no  genus  exclusively  limited  to  the  fresh  waters,  at  least,  in  the 
actual  state  of  the  method,  the  fresh  water  species  belonging  to  the  genera  Amblodon  and 
Johnius. 

Species  of  the  genera  Otolithus,  Umbrina,  Johnius,  Micropogon,  Homoprion,  and  Pogonias  will 
be  found  annexed  to  the  Report  of  the  United  States  and  Mexican  Boundary  Survey. 

AMBLODON,  Rafin. 

Gen.  Char. — Body  rather  short  and  deep,  more  or  less  subfusiform  in  profile.  Head  of  medium  size  ;  snout  thickish,  and 
protruding  beyond  the  lower  jaw.  Mouth  moderate  ;  velvet-like  teeth  upon  the  jaws,  with  the  external  row  conspicuously 
larger  than  the  rest.  Palate  toothless.  Edge  of  preopercle  slightly  denticulated  ;  opercular  apparatus  otherwise  smooth. 
Branchial  apertures  continuous  under  the  throat.  Two  dorsal  fins  contiguous  upon  their  base  ;  anterior  one  spinous.  Anal  fin 
provided  anteriorly  with  one,  two,  or  three  spines.  Posterior  margin  of  caudal  fin  convex  or  linear.  Insertion  of  ventrals 
situated  posteriorly  to  the  base  of  the  pectorals.  Upper  surface  of  head,  cheeks,  and  opercular  apparatus  covered  with  scales, 
which  are  well  developed  all  over  the  body.  Smaller  scales  may  be  seen  at  the  base  of  most  of  the  fins. 


Syn. — Jlmblodon,  Rafin.  Ichthyol.  Ohiens.  1820,  24. 

Corvina,  Ccv.  Regn.  anim.  (2d  edit.),  II,  1829. — Cuv.  &  Val.  Hist.  nat.  Poiss.  V,  1830,  86. — Storer,  Synops. 
1846,  67. 

The  genus  Amblodon  was  first  denominated  Aplodinotus  by  Rafinesque  himself,  who  states 
that  the  latter  name  had  been  framed  upon  an  erroneous  opinion  of  his,  which  brought  him  to 
change  it  to  its  present  appellation. 
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The  species  of  this  genus  inhabit  both  the  fresh  and  salt  waters.  The  fresh  water  represen¬ 
tatives  occurring  as  far  north  as  the  great  lakes  of  Canada,  whilst  the  marine  ones  belong  to  a 
more  southern  latitude,  for,  Corvina  argyroleuca ,  De  Kay  ,  as  will  be  seen  further  on,  does  not 
come  under  this  heading. 

Now,  A.  richardsoni  ( Corvina  richardsonii,  Cuv.  &  Val.  Hist.  nat.  des  Poiss.  V,  1830, 100  — 
Richards.  Faun.  Bor.  Arner.  Ill,  1836,  64.  Plate  lxxvii. — De  Kay,  New  Y.  Fauna,  1Y,  1842, 
*76. — Storer,  Synops.  1846,  72),  appears  to  be  peculiar  to  Lake  Huron,  at  least  has,  so  far,  not 
been  met  with  anywhere  else.  Still,  further  researches  into  the  ichthyology  of  the  British 
possessions  in  North  America  may  bring  to  light  other  localities  where  the  same  species  may 
also  occur. 

A.  grunniens,  figured  in  the  present  work,  is  known  to  exist  in  the  Lakes  Ontario  and  Erie, 
also  in  the  hydrographic  basins  of  the  Ohio  and  Mississippi  rivers. 

Closely  allied  to  the  latter  is  A.  ooncinrms,  from  the  brackish  waters  of  the  Rio  Grande  del 
Norte  (Rio  Bravo),  a  specimen  of  which  having  been  secured  by  the  United  States  and  Mexican 
Boundary  Commission. 

Finally,  the  Smithsonian  Institution  has  just  received  a  very  characteristic  species  collected  in 
the  bay  of  San  Diego,  California,  a  brief  description  of  which  is  annexed  further  on. 

There  are  yet  various  species  recorded  in  the  method  under  the  head  of  Corvina ,  the  generical 
affinities  of  which  have  not  yet  been  critically  determined.  We  refer  to  those  occurring  in  the 
seas  and  rivers  of  the  East  Indies,  as  well  as  those  of  the  western  coast  of  the  Atlantic  ocean. 
Those  in  which  the  second  anal  spine  is  slender  and  much  shorter  than  the  following  soft  and 
articulated  rays  of  the  same  fin  have  been  placed  in  the  genus  which  Schneider,  the  commen¬ 
tator  of  Bloch,  has  long  since  named  Johnius,  the  latter  appearing  to  be  synonymous  with  Bola 
of  Buchanan :  Corvina  ocellata ,  of  our  southern  Atlantic  coast,  belonging  to  it. 

Again,  there  are  some  in  which  the  limb  of  the  preopercular  bone,  instead  of  being  slightly 
serrated,  exhibits  spines  of  greater  or  lesser  development :  these  may  finally  come  under  the 
head  of  Homoprion ,  a  genus  recently  framed  by  Dr.  Holbrook,  to  include  analogous  species 
observed  on  the  coast  of  South  Carolina. 

The  genera  just  alluded  to,  however,  require  a  more  thorough  examination  before  the  classifi¬ 
cation  of  all  these  species  can  be  attempted. 

1.  AMBLODON  GRUNNIENS,  Rafin. 

Buffalo  Perch,  Grunting  Perch,  &c. 

Plate  XXIII. 

Spec.  Char. — Profile  of  the  head  depressed  on  the  nape.  Snout  thick,  blunt,  and  short.  Posterior  extremity  of  maxillary 
extending  to  a  vertical  line  intersecting  the  anterior  rim  of  the  pupil.  Extremities  of  pectorals  almost  even  with  the  tips  of 
ventrals,  or  else  projecting  slightly  beyond  them.  First  anal  spine  diminutive  ;  second  one  stout  and  well  developed.  Caudal 
fin  posteriorly  convex.  Color  bluish-grey,  lighter  beneath  than  above.  Fins  greyish-olive  ;  anal  maculated. 

Syn. — .Amblodon  grunniens,  Rafin.  Ichthyol.  Ohiens.  1820,  24. 

Sciaena  oscula,  Lesu.  in  Journ.  Acad.  Nat.  Sc.  Philad.  II,  1822,  252.  Plate  xm. — Kirtl.  Rep.  Zool.  Ohio. 
168,  192. 

Sciaena  grisea,  Lesu.  in  Journ.  Acad.  Nat.  Sc.  Philad.  II,  1822,  254. 

Corvina  oscula,  Cuv.  &  Val.  Hist.  nat.  des  Poiss.  V,  1830,  98. — Richards.  Faun.  Bor.  Amer.  Ill,  1836,  68. — 
De  Kay,  New  Y.  Faun.  IV,  1842,  73.  Plate  xxi,  fig.  63.— Storer,  Synops.  1846.  67. 

Corvina  grisea,  Dekay,  New  Y.  Faun.  IV,  1842,  76. 

White  perch  of  the  Ohio,  lake  sheepsliead,  buffalo  perch,  grunting  perch,  Sfc.,  Vernacular. 
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Though  elongated,  the  general  aspect  of  this  fish  is  anything  hut  slender.  Its  dorsal  outline 
is  quite  arched,  and  the  profile  of  the  head  very  sloping.  The  greatest  depth,  measured  under 
the  first  dorsal  fin,  constitutes  a  little  less  than  the  third  of  the  total  length,  in  which  it  is  not 
contained  quite  three  times  and  a  half.  The  body  is  very  much  compressed,  particularly  the 
dorsal  and  caudal  regions  ;  from  the  lateral  line  upwards  the  thickness  tapers  away  towards  the 
insertion  of  the  dorsal  fin.  The  peduncle  of  the  tail  is  comparatively  slender.  The  head 
enters  about  four  times  in  the  total  length.  Its  external  aspect  is  rounded  off,  the  snout  being 
very  blunt,  rather  thick,  and  projecting  beyond  the  lower  jaw.  The  profile,  over  the  interocular 
region,  is  slightly  depressed,  though  the  surface  preserves  its  convexity.  The  mouth  is  rather 
above  than  below  the  moderate  size.  The  teeth  are  of  the  velvet-like  type,  the  outer  premaxil¬ 
lary  row  alone  being  rather  large,  conical,  and  canine-like.  The  eye  is  well  developed, 
subcircular  in  shape,  its  diameter  entering  a  little  over  five  times  in  the  length  of  the  side  of 
the  head.  The  nostrils  are  much  nearer  the  anterior  rim  of  the  orbit  than  the  extremity  of  the 
snout.  The  limb  of  the  preopercle  is  prominently  convex  and  subcrenated  ;  the  opercular 
apparatus  is  otherwise  spineless.  The  branchial  apertures  are  continuous  under  the  throat,  and 
the  branchiostegals  number  seven  on  either  side. 

The  anterior  dorsal  fin  is  subtriangular  and  higher  than  the  second.  The  first  spine  is  very 
small  and  inconspicuous  ;  the  second  and  third  spines  are  the  highest.  Nine  spines  compose 
that  fin  ;  a  tenth  spine  belongs  to  the  second  fin,  the  base  of  which  is  nearly  double  that  of  the 
first.  A  vertical  line  dropped  from  the  origin  of  the  anterior  dorsal  would  intersect  the  origin 
of  the  ventrals,  and  pass  immediately  behind  the  base  of  the  pectorals.  The  second  dorsal  fin 
is  higher  posteriorly  than  anteriorly.  The  caudal  fin  coustitutes  nearly  the  fifth  of  the  total 
length  ;  its  posterior  margin  is  subtruncated  or  convex.  The  anal  fin  is  comparatively  small, 
provided  anteriorly  with  two  spiny  rays,  the  first  of  which  being  quite  diminutive  and  rudi¬ 
mentary,  whilst  the  second  is  very  stout,  though  not  so  long  as  the  adjoining  soft  rays.'  The 
spine  at  the  external  margin  of  the  ventrals  is  of  moderate  development;  the  tips  of  the  latter 
fins  are  far  from  reaching  the  vent,  which  itself  lz  situated  at  a  short  distance  in  advance  of  the 
anterior  margin  of  the  anal  fin.  The  pectorals  are  quite  elongated  and  sublanceolated. 

Br.  YII :  YII ;  D  IX,  I,  33 ;  A  II,  7 ;  C  3,  1,  8,  7,  1,  2  ;  Y  I,  5  ;  P  17  or  18. 

The  scales  are  of  medium  size,  deeper  than  long  ;  posteriorly  pectinated,  and  provided  with 
radiating  furrows  upon  their  anterior  section  only.  The  lateral  line  is  nearly  parallel  with  the 
dorsal  outline,  follows  the  middle  of  the  peduncle  of  the  tail,  and  extends  to  the  very  margin  of 
the  caudal  fin. 

The  color  is  of  a  silvery  bluish  grey  appearance,  darker  along  the  dorsal  region  and  upper 
surface  of  the  head  than  beneath.  The  fins  are  greyish  olive ;  and  in  the  specimen  before  us 
the  anal  is  maculated. 

References  to  the  figures. — Plate  XXIII,  fig.  1,  represents  Amblodon  grunniens,  somewhat 
reduced  in  size.  Fig.  2  is  a  scale  from  the  dorsal  region.  Fig.  3,  a  scale  from  the  lateral  line. 
Fig.  4,  a  scale  from  the  abdominal  region. 

13  a 
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List  of  specimens. 


Catalogue  number. 

No.  of  specimens. 

Sex  and  age. 

Locality. 

When  collected. 

Whence  obtained. 

Nature  of  specimens. 

Collected  by — 

483 

1 

Adult.... 

St.  Louis,  Missouri _ 

1852 

Dr.  George  Engelmann... 

Alcoholic _ 

Dr.  Engelmann  . 

621 

1 

Young  .... 

Ark.  river,  near  Ft.  Smith. 

1853 

Lieut.  A.  W.  Whipple - 

_ do . 

Dr.  Shumard _ 

624 

1 

...do . 

Near  mouth  of  Poteau  river 

1853 

_ do . 

. do . 

625 

1 

...do . 

Milk  river.  Missouri _ 

1853 

Gov.  I.  I.  Stevens _ 

_ do . 

Dr.  Suckley _ 

2.  AMBLODON  SATURNUS,  Grd. 

Spec.  Char. — Profile  of  the  head  slightly  depressed  at  the  ocular  region.  Snout  thick  and  rounded.  Posterior  extremity  of 
maxillary  even  with  a  vertical  line  intersecting  the  pupil.  Extremities  of  pectorals  not  extending  as  far  as  the  tips  of  the 
ventrals,  which  do  not  reach  the  vent.  Caudal  fin  posteriorly  rectilinear.  Ground  color  of  upper  regions  purplish  brown  ;  of 
the  inferior  regions,  greyish  or  yellowish,  each  scale  bearing  a  dark  purplish  spot  upon  its  middle  ;  which  spots  are  sometimes 
confluent,  so  as  to  constitute  narrow  streaks,  corresponding  somewhat  to  the  rows  of  scales.  An  opercular  patch.  An  obso¬ 
lete,  light  fascia  may  also  be  observed  across  the  middle  of  the  body.  Fins  rather  dark.  Belly  and  throat  sometimes  unicolor, 
golden  yellow. 


The  general  appearance  of  this  species  is  proportionally  shorter  and  deeper  than  either  A. 
grunniens  or  A.  donermus.  According  to  all  appearances,  it  is  a  species  of  rather  small  dimen¬ 
sions.  The  specimens  now  before  us  are  hut  six  inches  in  total  length,  the  head  constituting 
the  fourth  of  it.  The  hack  is  very  much  arched,  compressed,  thin  along  the  dorsal  line,  as  in 
the  other  species  of  the  genus  with  which  we  are  acquainted.  The  greatest  depth  of  the  body, 
taken  under  the  first  dorsal  fin,  is  very  nearly  equal  to  the  third  of  the  total  length. 

The  origin  of  the  first  dorsal  fin  is  situated  somewhat  in  advance  of  the  base  of  the  pectorals. 
It  is  composed  of  more  slender  rays  than  in  A.  grunniens  and  A.  teneimms.  Its  outline  is  more 
of  a  sub trian girl ar  shape,  since  the  second  and  third  rays  are  shorter  than  the  fourth,  which  is 
the  highest ;  the  others  diminish  again  gradually,  the  first  ray  being,  as  usual,  reduced  to  a 
small  conical  spine.  The  shape  of  the  second  dorsal  does  not  differ  from  that  of  the  other 
species.  The  caudal  enters  a  little  over  five  times  and  a  half  in  the  total  length  ;  its  posterior 
margin  is  nearly  rectilinear,  instead  of  being  convex,  as  in  A.  grunniens  and  A.  donemnus. 
The  origin  of  the  anal  is  situated  opposite  the  middle  of  the  second  dorsal ;  its  first  spine  is 
exiguous  ;  the  second  is  very  stout,  and  nearly  as  deep  as  the  second  articulated  ray.  The  tip 
of  the  first  ray  extends  beyond  a  vertical  line,  which  would  intersect  the  terminus  of  the  base 
of  the  second  dorsal.  The  ventrals  and  pectorals  are  but  moderately  developed.  A  considerable 
space  is  left  between  the  extremities  of  the  ventrals  and  the  vent,  which  is  situated  somewhat 
in  advance  of  the  anterior  margin  of  the  anal. 

Br.  Y :  V  ;  D  X,  I,  28  ;  A  II,  T  ;  C  5,  1,  8,  1,  1,  4  ;  V  I,  5  ;  P  18. 

The  ground  color  of  the  upper  regions,  as  exhibited  upon  specimens  preserved  in  alcohol,  is 
purplish  brown,  whilst  the  inferior  regions  are  greyish  or  yellowish.  On  the  centre  of  each 
scale  exists  a  dark  purplish  spot,  which,  being  sometimes  confluent  with  the  adjoining  spots  of 
the  same  row  of  scales,  may  constitute  narrow  streaks,  corresponding  to  the  series  of  scales. 
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The  upper  surface  of  the  head  is  almost  uniform  purplish  brown  ;  the  posterior  edge  of  the 
opercular  apparatus  being  provided  with  a  dark  patch,  not  unlike  what  is  observed  in  Pomotis 
and  allied  genera.  An  obscure  or  hazy  light  fascia  extends  from  the  origin  of  the  second  dorsal 
to  the  lower  part  of  the  abdomen,  where  it  is  lost  in  the  uniform  yellowish  tint  which  predominates 
over  the  belly.  The  fins  assume  the  dark  hue  of  the  body,  even  the  ventrals  ;  the  pectorals 
alone  being  of  a  greyish  olive. 

List  of  specimens. 


Catalogue  number. 

No.  of  specimens. 

Sex  and  age. 

Locality. 

When  collected. 

Whence  obtained. 

Nature  of  specimens. 

Collected  by — 

638 

3 

Adult.... 

San  Diego,  California _ 

1857 

A.  Cassidy,  U.  S.  A. . 

Alcoholic... 

A.  Cassidy . 

LEIOSTOMUS,  Lacep. 

Gen.  Char. — Body  elongated,  more  or  less  subfusiform.  Head  moderate,  anteriorly  rounded  ;  snout  thickish,  and  protruding 
beyond  the  lower  jaw.  Mouth  large,  inconspicuous,  velvet-like  teeth  upon  the  jaws.  Palate  toothless.  Opercular  apparatus 
smooth  ;  edge  of  preopercle  slightly  denticulated,  if  at  all.  Branchial  apertures  continuous  under  the  throat.  Two  dorsal  fins, 
contiguous  at  their  base  ;  anterior  one  spinous.  Anal  fin  provided  with  two  small  spines.  Posterior  margin  of  caudal  fin 
concave  or  subconcave.  Insertion  of  ventrals  situated  posteriorly  to  the  base  of  the  pectorals.  Upper  surface  of  the  head 
cheeks,  and  opercular  apparatus  scaly.  Scales  of  body  of  moderate  size. 

Stn. — Leiostomus,  Lacep.  Hist.  nat.  des  Poiss.  IV,  1819,  269. — Cuv.  &  Val.  Hist.  nat.  des  Poiss.  V,  1830,  140. — De~ 
kay,  New  Y.  Fauna,  IV,  1842,  69. — Storer,  Synops.  1846,  69. 

This  genus  is  very  closely  allied  to  Amblodon,  from  which  it  chiefly  differs  by  the  inconspicu¬ 
ousness  of  its  maxillary  teeth,  and  which  are  likewise  more  uniform.  The  small  anal  spines 
constitute  another  not  less  important  feature.  The  shape  of  the  caudal  fin  we  consider  also 
quite  valuable  in  the  diagnoses  of  these  two  genera. 

LEIOSTOMUS  LINEATUS,  Ayres. 

Tlie  Little  Bass,  or  Cognard. 

Plate  XXII C,  Figs  1 — 4. 

Spec.  Char. — Mouth  large  ;  posterior  extremity  of  maxillary  extending  to  a  vertical  line  intersecting  the  posterior  rim  of  the 
pupil.  Superior  and  posterior  edge  of  the  opercle  terminating  into  two  flat  spines.  Extremities  of  pectorals  nearly  even  with 
the  tips  of  the  ventrals.  Scales  large.  Greyish  brown  above  ;  greyish  silvery  beneath,  with  oblique  waving  lines  of  umber 
brown. 

Syn. — Leiostomus  lineatus,  Ayres,  in  Proc.  Cal.  Acad.  Nat.  Sc.  I,  1855,'  25. — Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII, 
1856,  135.  ^ 

The  head  constitutes  a  little  less  than  the  fourth  of  the  total  length.  The  mouth  is  large, 
for,  the  posterior  extremity  of  the  maxillary  extends  to  a  vertical  line  which  would  intersect  the 
posterior  rim  of  the  pupil.  The  snout  itself  is  thickish  and  rounded,  and  projects  beyond  the 
lower  jaw  ;  the  gape  of  the  mouth  being  nearly  horizontal.  The  eye  is  subcircular,  its  hori¬ 
zontal  diameter  entering  about  five  times  and  a  half  in  the  length  of  the  side  of  the  head.  The 
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edge  of  the  preopercle  is  finely  denticulated,  whilst  two  flattened  and  tapering  spines  may  he 
observed  upon  the  upper  and  posterior  margin  of  the  opercle  imbedded  in  the  integuments. 
The  scales  covering  the  upper  surface  and  sides  of  the  head  are  well  developed,  and  as  large 
upon  the  cheeks  as  on  the  opercle.  The  branchial  apertures  are  continuous  under  the  throat, 
the  branchial  rays  being  seven  in  number  on  either  side. 

The  anterior  dorsal  fin  is  subtriangular,  composed  of  eleven  rays,  properly  speaking,  the 
fourth  being  the  highest;  the  third  and  fifth  are  equal  and  a  little  shorter  than  the  fourth;  the 
eleventh  is  the  smallest  of  all.  Two  other  small  spines  may  he  observed,  one  immediately  at 
the  anterior  margin  of  the  second  dorsal,  whilst  the  other  is  intermediate  between  the  two  fins. 
The  second  dorsal  itself  is  highest  anteriorly,  diminishing  gradually  posteriorly.  The  anal  fin 
is  subtrapezoid,  nearly  as  long  as  deep  anteriorly,  and  slightly  concave  exteriorly.  It  does  not 
extend  as  far  posteriorly  as  the  dorsal.  A  rudimentary  and  an  exiguous  spine  exist  anteriorly. 
The  caudal  is  suhcrescentic  posteriorly,  constituting  about  the  sixth  of  the  total  length.  The 
insertion  of  the  ventrals  corresponds  to  a  vertical  line  drawn  immediately  behind  the  base  of  the 
pectorals,  and  a  little  in  advance  of  the  anterior  margin  of  the  first  dorsal.  The  spiny  ray  is 
long  and  slender,  whilst  the  tips  of  the  soft  rays  are  far  from  reaching  the  vent.  The  pectorals 
are  slender  and  sublanceolated  ;  their  extremities  extending  as  far,  if  not  further,  than  the  tips 
of  the  ventrals. 

Br.  VII :  VII ;  D  XIII,  22  ;  A  II,  12  ;  C  4,  1,  8,  7,  1,  3 ;  V  I,  5  ;  P  16. 

The  scales  are  large,  finely  pectinated,  oblong  in  shape,  deeper  than  long,  with  radiating 
grooves  upon  the  anterior  section  only.  The  base  of  the  caudal  alone  is  provided  with  small 
scales  ;  the  lateral  line  may  he  traced  to  near  the  edge  of  the  latter  fin. 

The  color  is  greyish  brown  above  and  greyish  silvery  beneath,  the  dorsal  region  being 
occasionally  dark  clouded.  Oblique  waving  lines  of  umber  brown  are  quite  conspicuous  along 
the  dorsal  region  above  the  lateral  line,  resulting  from  a  spot  on  each  scale :  the  scales  being 
disposed  upon  oblique  series  cause  the  obliquity  of  the  above  lines.  The  base  of  the  pectorals  is 
black  interiorly. 

The  largest  specimens  observed  are  said  to  have  measured  eleven  inches. 

References  to  the  figures. — Plate  XXII  C,  fig.  1,  represents  Leiostomus  lineatus ,  size  of  life. 
Fig.  2  is  a  dorsal  scale.  Fig.  3,  a  scale  from  the  lateral  line.  Fig.  4,  a  scale  from  the 
abdominal  region. 

List  of  specimens. 


No.  of  specimens. 

Sex  and  age. 

Locality. 

When  collected. 

Whence  obtained. 

|  Original  number. 

N ature  of  specimens. 

Collected  by — 

2 

2 

Adult.... 

San  Francisco,  California  . 

.  _  _  do _ _ 

1857 

1856 

Dr.  0.  W.  Ayres . 

Lieut.  R.  S.  Williamson.. 

5 

Alcoholic — 

_ do . 

Dr.  Ayres _ _ 

Dr.  Newberry... 

FISHES - SCIAENIDAE — UMBRINA  UNDULATA. 
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UMBRINA,  Cuy. 

Gen.  Char. — Body  elongated  and  fusiform.  Head  moderate,  subconieal;  snout  thickish,  protruding  over  the  lower  jaw,  at 
the  symphysis  of  which  a  barbel  may  be  seen.  Mouth  small  ;  teeth  velvet-like,  exiguous.  Palate  toothless.  Opercular  appa¬ 
ratus  smooth.  Branchial  apertures  continuous  under  the  throat.  Two  dorsal  fins  contiguous  at  their  base ;  anterior  one 
spinous.  Anal  fin  provided  anteriorly  with  one  or  two  small  spines.  Posterior  margin  of  caudal  fin  subtruncated.  Insertion 
of  ventrals  situated  posteriorly  to  the  base  of  pectorals.  Upper  surface  of  head,  cheeks,  and  opercular  apparatus  scaly.  Scales 
of  body  of  moderate  size. 

Svn. — Umbrina,  Ccv.  Regn.  anim.  II,  1817  ;  2d  ed.  II,  1829  ;  &  ed.  illustr.  Poiss.  82. — Cuv.  &  Yal.  Hist.  nat.  des  Poiss. 

V,  1830,  171. — DeKay,  New  Y.  Fauna,  IV,  1842,  78. — Storer,  Synops.  1846,  71. 

The  “  king  fish”  of  the  New  Yorkers  and  the  u  whiting”  of  the  South  Carolinians  belong  to 
the  present  genus.  Several  other  species  inhabit  the  Gulf  of  Mexico,  one  of  which  is  figured  in 
the  report  to  the  United  States  and  Mexican  boundary  commission. 

UMBRINA  UNDULATA,  Grd. 

Spec.  Char. — Mouth  small  ;  posterior  extremity  of  maxillary  extending  to  a  vertical  line  drawn  midway  between  the  anterior 
rim  of  the  orbit  and  the  pupil.  Origin  of  ventrals  situated  opposite  the  anterior  margin  of  the  first  dorsal.  Extremities  of 
pectorals  not  extending  as  far  as  the  tips  of  ventrals,  which  do  not  reach  the  vent.  Anal  fin  small  and  narrow.  Scales  mod¬ 
erate.  Color  ash-grey,  silvery  above,  each  scale  bearing  a  small  greyish-brown  spot,  giving  rise  to  oblique  and  undulating 
lines.  Beneath,  metallic  yellow,  unicolor. 

Syn. — Umbrina  undulata,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  148. 

The  greatest  length  of  the  specimen  described  is  six  inches,  the  head  being  comprised  in  it 
four  times  and  a  half.  It  is  more  than  probable  that  the  species  attains  a  larger  size.  The 
body  is  much  compressed,  especially  the  dorsal  region,  properly  so-called.  The  upper  surface 
of  the  head  is  rounded  ;  the  snout  prominent  and  subconieal,  protruding  considerably  beyond 
the  lower  jaw.  The  mouth  is  rather  small,  and  the  posterior  extremity  of  the  maxillary 
extends  to  a  vertical  line,  which  would  be  drawn  midway  between  the  anterior  rim  of  the  orbit 
and  the  pupil.  The  eye  is  subelliptical,  its  horizontal  diameter  being  contained  about  five 
times  in  the  length  of  the  side  of  the  head.  The  first  dorsal  fin  is  subtriangular  ;  its  anterior 
margin  is  situated  a  little  posteriorly  to  the  base  of  the  pectorals.  The  first  spine  is  a  mere 
rudiment ;  the  second  spine  is  nearly  as  high  as  the  third,  which  is  the  highest ;  the  fourth  is 
nearly  equal  to  the  second.  A  small  spine  is  placed  between  the  two  dorsal  fins,  and  a  similar 
one  at  the  anterior  margin  of  the  second  dorsal,  which  is  higher  anteriorly  than  posteriorly, 
and  twice  and  a  half  as  long  as  the  first.  The  caudal  is  posteriorly  subtruncated,  constituting 
about  the  sixth  of  the  total  length.  The  anal  is  about  one  third  deeper  than  long  ;  upon  its 
base  as  deep  as  the  first  dorsal  is  high.  The  posterior  extremities  of  the  pectorals  extend  to  a 
vertical  line,  which  would  intersect  the  anterior  margin  of  the  second  dorsal.  The  tips  of  the 
pectorals  extend  beyond  the  extremities  of  the  ventrals,  without,  however,  reaching  the  vent. 

Br.  IV :  IV  ;  D  XI,  25  ;  A  I,  9  ;  C  3,  1,  7,  ?,  1,  2  ;  V  I,  5 ;  P  20. 

The  scales  are  of  medium  size,  finely  ciliated  posteriorly,  with  radiating  furrows  upon  their 
anterior  section  only.  Their  general  form  is  obliquely  subquadrangular  or  rhomboid,  deeper 
than  long.  The  lateral  line  is  slightly  arched  under  the  first  dorsal  fin,  otherwise  parallel  to 
the  dorsal  outline. 

The  upper  regions  are  ash-grey,  silvery  above,  with  a  small  greyish-brown  spot  upon  each 
scale,  constituting  oblique  and  undulating  lines.  Beneath,  the  color  is  of  a  uniform  metallic 
yellow. 
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List  of  specimens. 


Catalogue  number. 

No.  of  specimens. 

Sex  and  age. 

Locality. 

When  collected. 

Whence  obtained. 

Nature  of  specimens 

Collected  by — 

370 

1 

Young _ 

San  Diego,  California  .... 

1853 

Lieut.  W.  P.  Trowbridge  . 

Alcoholic _ 

A.  Cassidy _ 

Family  ATHERINIDAE,  Bonap. 

The  upper  arcade  of  the  mouth  is  formed  by  the  premaxillaries,  and  the  maxillaries,  which 
are  situated  behind,  are  tapering  towards  its  free  or  posterior  extremity,  instead  of  being 
dilated,  as  in  all  the  other  families,  that  of  Mugilidae  excepted.  The  upper  jaw  is  very  pro¬ 
tractile,  and  the  premaxillary  and  maxillary  deeth  and  others,  whenever  extant,  are  generally 
so  small  as  to  require  to  he  magnified,  in  order  to  become  visible.  The  hranchiostegal  rays  are 
six  on  either  side.  There  are  four  gills  on  either  side,  hut  no  pseudo-branchiae.  The  branchial 
apertures  are  continuous  under  the  throat. 

The  body  is  covered  with  cycloid  scales,  and  provided  laterally  with  a  silvery  hand,  whilst 
the  line  of  mucous  pores  is  wanting.  There  are  two  dorsal  fins,  widely  separated,  the 
ventrals  being  abdominal.  The  stomach  is  a  simple  membranous  pouch,  without  cul-de-sac;  the 
pyloric  appendages  are  likewise  wanting.  The  swimmimg  bladder,  however,  is  extant. 

Syn. — Jltlierinidae,  Bonap.  Syn.  Vert.  Syst.  1837. — Grd.  in  Gilliss’  U.  S.  N.  Astron.  Exped.  to  S.  Hemisph.  II,  1855,  237. 

The  large  species  of  this  family  are  much  esteemed  as  an  article  of  food  by  all  the  sea  coast 
people.  The  small  ones  are  equally  delicate,  although  not  made  an  article  of  commerce,  for  the 
very  simple  reason  that  it  is  not  remunerative. 

ATHERINOPSIS,  Girard  . 

Gen.  Char. — Palate  toothless.  Gape  of  the  mouth  directed  obliquely  upwards ;  jaws  even  at  their  extremities ;  snout 
rounded  or  obtuse. 

Syn. — Mherinopsis,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  134  ;  &,  in  Gilliss’  U.  S.  N.  Astr.  Exp.  to  South. 

Hemisph.  II,  1855,  237. 

This  genus  has  all  the  characters  of  Atlierina,  except  that  the  palate  is  toothless.  The 
structure  of  the  mouth  is  after  the  fashion  of  Mugil:  the  premaxillaries  (intermaxillaries) 
constituting  its  upper  arcade  at  the  exclusion  of  the  maxillaries,  which  are  situated  behind  the 
latter.  The  lower  jaw  is  even  with  the  upper  ;  the  gape  of  the  mouth  is  directed  more  or  less 
obliquely  upwards.  The  latter  feature  will  at  once  distinguish  the  present  genus  from  that 
of  Basiliclitliys,  in  which  the  upper  jaw  projects  beyond  the  lower. 
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ATHERINOPSIS  CALIFORNIENSIS,  Grd. 

California  “Smelt.” 

Plate  XXII  c. 

Spec.  Char. — Head  small  and  subquadrangularly  pyramidal,  constituting  the  sixth  of  the  entire  length.  Base  of  anal  fin 
much  longer  than  that  of  the  second  dorsal.  Greyish  brown  above  ;  light  brown  or  silvery  beneath.  Fins  olivaceus,  unicolor. 

Syn. — Mherinopsis  calif orniensis,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  134,  141,  &  151  ;  &,  in  Journ.  Bost.  Soc. 

Nat.  Hist.  VI,  1857.  Plate  xxiv,  figs.  1 — 4. 

Jllherina  storeri,  Ayres,  MS. — Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  136. 

The  “Smelt”  of  the  California  settlers. 

We  have  had  an  opportunity  of  examining  a  great  number  of  specimens  of  this  species, 
measuring  from  five  to  seventeen  inches  in  total  length,  the  head  constituting  precisely  the 
sixth  part  of  it.  The  body  is  very  much  compressed,  rather  slender  in  general  appearance,  and 
gracefully  subfusiform.  The  dorsal  line  is  hut  slightly  arched  in  the  adult  fish  ;  in  the  young 
it  is  less  so  yet,  passing  gradually  to  the  upper  surface  of  the  head  without  transition.  The 
same  is  true  of  the  ventral  outline :  more  convex  in  the  adult  than  in  the  young.  The  hack 
anterior  to  the  fins  is  generally  rounded  off.  The  greatest  depth  of  the  body,  taken  immediately 
in  advance  of  the  origin  of  the  ventral  fins,  is  contained  about  seven  times  in  the  total  length  ; 
the  least  depth,  on  the  peduncle  of  the  tail,  is  about  the  half  of  the  greatest. 

The  head  is  proportionally  small,  slightly  convex  above,  and  subquadrangularly  pyramidal, 
though  the  sides  slope  inwardly  downwards,  thus  rendering  the  inferior  plane  much  narrower 
than  the  upper.  The  snout  itself  is  subconical  .in  its  retracted  condition.  Protractile  to  a 
certain  degree,  the  mouth,  which  is  of  moderate  size,  preserves,  nevertheless,  its  horizontal  gape. 
It  is  the  only  portion  of  the  head,  the  preorbital  region  included,  which  is  deprived  of  scales, 
and  hence  perfectly  smooth.  The  teeth  are  very  exiguous,  of  the  velvet-like  type.  The  tongue 
is  narrow,  anteriorly  rounded,  and  perfectly  smooth.  The  anterior  nostril  is  situated  midway 
between  the  anterior  rim  of  the  orbit  and  the  extremity  of  the  snout.  The  eye  is  subcircular 
and  of  moderate  size  ;  its  horizontal  diameter  enters  about  four  times  and  a  half,  or  a  little  more, 
in  the  length  of  the  side  of  the  head.  The  branchial  fissures  are  continuous  under  the  throat, 
and  prolonged  towards  the  hyoid  apparatus.  The  branchiostegal  rays  are  five  on  either  side 
and  quite  slender.  The  inter-and  subopercle  are  well  developed. 

The  origin  of  the  anterior  dorsal  fin  is  equidistant  between  the  extremity  of  the  snout  and 
the  fork  of  the  caudal ;  the  fin  itself  is  composed  of  seven  spiny  rays,  the  first  of  which  being 
the  highest.  The  second  dorsal  is  situated  opposite  the  anal ;  and  since  its  base  is  a  good  deal 
shorter  than  that  of  the.  latter,  the  posterior  extremities  and  the  anterior  margins  of  these  two 
fins  do  not  coincide  with  the  same  vertical  lines.  The  rays  are  thirteen  in  number,  diminishing 
less  abruptly  in  height  than  in  the  anterior  dorsal,  thus  giving  the  upper  margin  of  that  fin  a 
more  gradual  slope.  The  caudal  fin  is  deeply  forked,  and  contained  in  the  total  length  about 
six  times,  the  same  as  the  head.  The  anal  is  as  deep  anteriorly  as  the  second  dorsal  is  high, 
diminishing,  however,  very  rapidly  backwards.  The  origin  of  the  ventrals  is  nearer  the 
terminus  of  the  anal  than  the  extremity  of  the  snout ;  they  are  composed  of  five  well  developed 
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and  dichotomised  rays,  and  a  rudimentary,  undivided  one  upon  their  external  edge.  The  pec¬ 
torals  are  well  developed,  posteriorly  falciform,  and  terminating  into  a  point. 

Br.  YI :  VI ;  D  VII,  13  ;  A  I,  27  ;  C  5,  1,  8,  7,  1,  7  ;  V  I,  6  ;  P  15. 

The  scales  are  large,  constituting  hut  thirteen  longitudinal  series  upon  the  line  of  greatest 
depth  of  the  body.  Longer  than  deep  on  the  dorsal  region,  and  deeper  than  long  on  the 
abdominal  region,  they  are  rounded  off  upon  their  posterior  margin,  and  truncated  upon  their 
anterior  margin.  Radiating  grooves  may  be  seen  upon  the  posterior  section  of  the  scale  only. 

The  cheeks,  operculatur  apparatus,  and  the  upper  surface  of  the  head,  are  covered  with  large 
and  imbricated  scales,  similar  to  the  scales  of  the  body,  except  that  their  outline  is  subjected  to 
infinite  variations. 

The  dorsal  region  above  the  silver  hand  is  greyish  brown,  as  also  the  upper  surface  of  the 
head  ;  the  silver  hand  is  margined  with  bluish  black.  The  flanks,  sides  o  head,  and  belly  are 
light  brown  in  the  young  and  silvery  in  the  adult.  The  fins  are  olivaceous  and  unicolor. 

References  to  the  figures. — Plate  XXII  c,  fig.  1,  represents,  size  of  life,  Atherincpsis  calif or- 
niensis,  from  San  Francisco.  Fig.  2,  an  outline  of  the  fish  seen  from  above.  Fig.  3,  an  outline 
of  the  head  from  beneath.  Fig.  4,  a  section  of  the  body  taken  across  its  middle.  Fig.  5  is  a 
scale  from  the  dorsal  region.  Fig.  6,  a  scale  from  the  abdominal  region. 
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FISHES- — SCOMBRIDAE — PELAMYS. 
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Family  SCOMBRIDAE^  Bonap. 

The  fishes  of  this  family  are  exceedingly  diversified  in  their  external  form  and  aspect, 
according  to  the  genera  and  species.  Their  body  is  covered  with  scales  generally  speaking 
minute  or  diminutive,  and  which,  hy  their  unconspicuousness,  leave  the  skin  the  appearance 
as  though  it  were  perfectly  smooth.  In  some  species  the  scales  themselves  exhibit  both  the 
cycloid  and  ctenoid  structures.  Many  of  them  are  provided,  on  the  sides  of  the  tail,  with  a 
crest  or  ridge  oftentimes  protected  by  a  series  of  keeled,  bony,  scale-like  shields.  The  dorsal, 
caudal,  and  anal  fins  are  scaleless,  and  their  structure  undergoes  a  series  of  considerable  modifi¬ 
cations,  according  to  the  species.  The  sides  of  the  head  are  smooth,  the  opercular  apparatus 
presenting  neither  spines  nor  serratures.  There  are  numerous  pyloric  appendages  to  the  intes¬ 
tine,  hut  the  swimming  or  air  bladder  is  wanting. 

Syn. — Scombridae,  Bonap.  Sagg.  distr.  anim.  vertebr.  1831,  107. — DeKay,  New  Y.  Faun.  IV,  1842, 101. — Storer, 
Synops.  1846,  89. 

Scomberoides,  Cuv.  Regn.  anim.  II,  1817,  311;  2d.  ed.  II,  1829;  &,  ed.  illustr.  Poiss.  115. — Cov.  &  Val. 

Hist.  nat.  Poiss.  VIII,  1831,  1. 

Scomberoideae,  Richards.  Faun.  Bor.  Amer.  Ill,  1836,  76. 

Scomberidae,  Yarr.  Hist.  Brit.  Fish.  1,  1836;  &,  2d  ed.  I,  1841,  137. 

This  is  one  of  the  most  interesting  family  of  the  order  of  Acanthopterians,  and  one  the  rep¬ 
resentatives  of  which  are  very  numerous.  Whether  they  are  really  scarce  along  the  coast  of 
California  and  Oregon,  or  whether  not  caught  or  observed  as  yet,  we  are  not  prepared  to  tell 
from  the  distance  at  which  we  are  now  writing.  One  fact  is  certain,  that,  up  to  the  present 
year  1858,  we  have  been  made  acquainted  with  but  four  species  of  this  family;  one,  a  mackerel, 
procured  at  San  Diego,  and  which  we  have  never  seen ;  another,  a  bonito,  also  from  San  Diego ; 
and,  finally,  two  trachuri,  one  from  the  harbor  of  San  Francisco;  the  other  from  San  Diego. 

The  scomberoids  are  fishes  most  useful  to  man ;  the  pleasant  and  agreeable  taste  of  their 
flesh,  the  size  reached  by  some  species,  and  especially  their  incalculable  number,  constitute  them 
a  source  of  trade  and  wealth.  Indeed,  the  herrings  alone  can  be  compared  to  them  in  this 
respect. 

The  mackerel  above  referred  to,  and  of  which  no  specimens  have  so  far  come  under  our  obser¬ 
vations,  has  been  described  under  the  name  of 

Scomber  diego,  Ayres, 

in  the  Proceedings  of  the  California  Academy  of  Natural  Sciences,  I,  1857,  92 — where  our 
readers  may  find  whatever  has  been  said  respecting  it. 

PELAMYS,  Cuv.  &  Yal. 

Gen.  Char. — Two  dorsal  fins  approximated  ;  numerous  finlets  behind  the  latter  and  the  anal.  Peduncle  of  tail  keeled  on 
either  side.  Scales  small,  inconspicuous  ;  thoracic  corselet  of  moderate  development.  Maxillar  teeth  elongated,  compressed, 
sharp,  and  acute.  Teeth  on  the  palatines  bones;  none  on  the  vomer.  Branchial  apertures  continuous  under  the  throat.  Oper¬ 
cular  apparatus  smooth. 

Syn. — Pelamys,  Cuv.  &  Val.  Hist.  nat.  des  Poiss.  1831,  149. — DeKay,  New  Y.  Fauna.  IF,  1842,  106. — Storer, 
Synops.  1846,  90. 

A  genus  allied  to  the  mackerels  {Scomber)  from  which  it  differs  by  the  approximation  of  the 
dorsal  fins.  Also,  by  its  pointed,  sharp,  and  compressed  maxillar  teeth;  the  third  one  on 
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either  side  of  the  lower  jaw  being  larger  than  the  rest  and  situated  more  inwardly;  and  hy  the 
presence  of  teeth  on  the  palatine  hones,  which  do  not  exist  in  the  mackerels. 

PELAMYS  LINEOLATA,  G-rd. 

Spec.  Char. — Head  sub-conical;  gape  of  mouth  somewhat  oblique;  jaws  nearly  even;  posterior  extremity  of  maxillaries 
extending  to  a  vertical  line  drawn  within  the  posterior  rim  of  the  orbit.  Origin  of  anterior  dorsal  situated  slightly  in  advance 
of  the  base  of  the  pectorals.  Anterior  margin  of  anal  placed  opposite  the  posterior  margin  of  the  second  dorsal.  Eight  finlets 
above  the  tail,  and  seven  under  it.  Bluish  black  above,  with  longitudinal  blackish  streaks  ;  silvery  on  the  sides,  and  yellowish 
beneath. 

The  only  specimen  of  this  species  which  has  come  under  our  observation  as  these  sheets  were 
passing  through  the  press,  measures  about  eleven  inches  in  total  length.  The  body  is  most 
gracefully  elongated,  rather  slender,  very  much  compressed,  and  sub-fusiform  in  its  profile. 
The  greatest  depth,  taken  at  the  insertion  of  the  ventral  fins,  is  contained  six  times  in  the  total 
length ;  the  greatest  thickness,  at  the  same  region,  being  about  the  half  of  the  depth  just 
alluded  to. 

The  head  constitutes  about  the  half  of  the  total  length  ;  the  gape  of  the  mouth  is  somewhat 
oblique  upwards,  the  snout  being  suh-conical,  and  the  jaws  nearly  even;  the  lower  one  having 
a  tendency  to  project  very  slightly  beyond  the  upper.  The  posterior  extremity  of  the  maxillar 
hone,  which  is  rounded,  falls  evenly  with  a  vertical  line  drawn  inwards  of  the  posterior  rim  of 
the  orbit.  The  teeth  are  rather  distant  and  more  slender  on  the  upper  jaw  than  on  the  lower, 
towards  the  apex  of  which  two  canine-like  ones  may  he  observed,  one  on  either  side,  and  some¬ 
what  larger  than  the  rest.  The  eye  is  moderate  sized,  sub-circular,  its  horizontal  diameter 
entering  about  six  times  in  the  length  of  the  side  of  the  head;  twice  in  advance  of  its  anterior 
rim.  The  anterior  nostril  is  very  minute,  situated  midway  between  the  apex  of  the  rostrum 
and  the  centre  of  the  pupil ;  whilst  the  posterior  one,  an  elongated,  vertical,  sub-crescentic  split, 
is  placed  somewhat  in  advance  of  the  orbit,  its  sub-concave  side  towards  the  eye.  The  edge  of 
the  opercular  apparatus  constitutes  an  even  curve. 

The  origin  of  the  first  dorsal  fin  takes  place  upon  a  vertical  line  which  would  pass  somewhat 
in  advance  of  the  base  of  the  pectorals.  It  is  highest  anteriorly,  diminishing  gradually  in 
depth  backwards.  It  is  somewhat  longer  than  the  head,  hence  its  length  is  a  little  more 
than  the  fourth  of  the  total  length.  A  space  of  three-eighths  of  an  inch  exists  between  the 
two  dorsal  fins.  The  second  dorsal  is  sub-triangular,  a  little  longer  than  high,  and  is  followed 
hy  eight  finlets,  the  tip  of  the  last  of  which  reaching  the  base  of  the  caudal  fin.  The  anal, 
somewhat  smaller  than  the  second  dorsal,  is  sub-triangular  also,  its  anterior  margin  being 
situated  nearly  opposite  the  posterior  margin  of  the  latter  mentioned  fin.  Seven  finlets  a  little 
larger  than  the  dorsal  ones  may  be  seen  under  the  peduncle  of  the  tail.  The  caudal  is  slender, 
its  posterior  margin  having  the  shape  of  a  very  open  crescent.  The  ventrals  are  moderate 
sized,  their  anterior  margin  corresponding  to  a  vertical  line  drawn  immediately  behind  the  base 
of  the  pectorals.  The  pectorals  themselves  are  rather  short,  sub-falciform  and  broad  at  the 
base. 

Br.  VII :  VII ;  D  XVIII,  13  ;  A  12  ;  C  11,  1,  9,  8,  1,  12  ;  V  1,  5  ;  P  27. 

The  scales,  as  already  observed,  are  quite  small  and  inconspicuous  ;  even  those  constituting 
the  thoracic  corselet  require  something  more  than  a  superficial  glance  before  their  presence  is 
made  obvious.  The  lateral  line  is  somewhat  undulated,  although  following  a  direct  course  from 
the  upper  region  of  the  thoracic  arch  to  the  peduncle  of  the  tail.  It  is  nearer  the  dorsal  outline 
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at  its  onset  than  further  hack.  The  caudal  keel  or  ridge  begins  almost  evenly  with  the  ante¬ 
penultimate  finlets,  and  extends  to  the  base  of  the  caudal  fin,  being  more  developed  upon  its 
middle  than  at  its  extremities.  The  accessory  keels  at  the  base  of  the  caudal  fin  may  easily  he 
observed,  although  much  less  developed  than  the  one  just  referred  to. 

The  upper  surface  of  the  head,  and  occipital  region  to  the  first  dorsal  are  bluish  black.  The 
dorsal  region  is  rather  lighter,  though  bluish  still,  with  three  longitudinal  and  somewhat 
oblique  blackish  streaks,  starting  from  various  points  on  the  lateral  line  and  running  towards 
the  dorsal  line,  parallel  to  one  another.  The  rest  of  the  flanks  and  sides  of  the  head  are  silvery, 
whilst  the  abdominal  region,  properly  so  called,  is  yellowish  golden.  The  dorsal  and  caudal 
fins  are  bluish  black  also,  the  anterior  dorsal  being  a  good  deal  darker  than  the  others  ;  the 
pectorals  are  greyish  above  and  yellowish  beneath,  whilst  the  ventrals  and  the  anal  are  of  a 
pure  lemon  hue. 


List  of  specimens. 


Catal. 

No. 

No.  of 

spec. 

Sex  and 

age. 

Locality. 

When  collected. 

Whence  obtained. 

Nature  of  specimens. 

688 

1 

Adult.. 

San  Diego,  Cal _ _ 

1857 

A.  Cassidy  _ _ 

Alcoholio _ 

TRACHURUS,  Rafin. 

Gen.  Char. — Body  elongated,  compressed,  sub-fusiform  in  its  profile.  Head  well  developed,  compressed  also.  Mouth 
moderate  ;  lower  jaw  longest.  Small  teeth  on  the  jaws  ;  velvet-like  teeth  upon  the  vomer  and  palatine  bones.  Opercular 
apparatus  smooth.  Branchial  apertures  continuous  under  the  throat.  Two  dorsal  fins  distinct.  Two  free  spines  in  advance  of 
the  anal  fin.  Caudal  furcated.  Scales  moderate  in  size.  Lateral  line  composed  of  narrow  and  vertical  scutellae,  keeled 
upon  their  middle  and  acerated  posteriorly. 

Syn. — Trachurus,  Rafin.  Caratt.  nuovi  Generi  e  nuove  specie  di  Animali,  &c.  della  Sicilia,  &c.  1810.— Cuv.  &  Yal.  Hist, 
nat.  des  Poiss.  IX,  1836,  6. 

Observ. — This  genus  may  he  distinguished  from  Garanx  proper  by  the  structure  of  its  lateral 
line,  which  is  composed  of  vertical,  scale-like  scutellae  throughout  its  whole  length,  whilst  in 
Garanx  the  same  scutellae  are  observed  upon  the  posterior  portion  of  the  body  only.  The 
general  shape  of  Trachurus  appears  to  he  more  elongated  also  than  in  Garanx.  In  both, 
however,  we  observe  a  small,  nearly  horizontal  spine,  at  the  anterior  margin  of  the  first  dorsal 
and  directed  forwards. 

1.  TRACHURUS  SYMMETRICUS,  Grd. 

Spec.  Char. — Head  forming  the  fourth  of  the  total  length.  Posterior  extremity  of  maxillary  extending  to  the  anterior  rim 
of  the  orbit.  Scutellae  of  lateral  line  smallest  upon  its  bent,  under  the  anterior  third  of  the  second  dorsal.  “  Greenish  brown 
above,  lighter  on  the  sides,  silvery  beneath.  Sides  silvery.  A  brownish  black  blotch  at  the  superior  and  posterior  angle  of  the 
opercle.  Dorsals  somewhat  clouded  ;  other  fins  nearly  colorless.” 

Syn. — Caranx  symmetricus,  Ayres,  in  Proc.  Cal.  Acad.  Nat.  Sc.  I,  1855,  62. 

The  specimen  which  we  describe  is  but  five  inches  and  a  quarter  in  total  length,  whilst  the 
one  first  observed  by  Dr.  Ayres  measured  seventeen  inches,  and  since  we  have  to  deal  with  an 
immature  specimen  we  will  briefly  state  a  few  of  its  most  prominent  features. 

The  body  is  compressed  and  sub-fusiform  in  its  profile,  the  head  forming  about  the  fourth  of 
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the  total  length,  in  which  the  caudal  fin  itself  enters  about 'five  times  and  a  half,  The  gape  of 
the  mouth  is  oblique  upwards,  the  lower  jaw  being  the  longest,  and  the  posterior  extremity  of 
the  maxillary,  which  is  quite  dilated,  extending  to  a  vertical  line  drawn  in  advance  of  the  orbit. 

The  origin  of  the  anterior  dorsal  fin  takes  place  posteriorly  to  the  insertion  of  the  ventrals, 
and  is  somewhat  higher  than  the  second.  The  origin  of  the  anal  is  situated  a  little  posterior  to 
that  of  the  second  dorsal,  and  terminates  almost  evenly  with  the  latter.  The  terminal  ray  of 
both  of  these  fins,  though  united  to  them,  resembles  more  an  isolated  finlet  than  an  ordinary 
ray.  It  is  larger  than  those  preceding  it,  and  hence  quite  conspicuous ;  its  tip  reaches  the 
rudimentary  rays  of  the  caudal  above  as  well  as  below.  The  caudal  fin  is  deeply  furcated. 

Br.  VII:  VII;  D  VIII,  40;?  All,  1,  28 ;  C  6,  1 ,  9,  8,  1,  6  ;  Vi,  5;  P  1,  22. 

The  scales  of  the  body  are  not  preserved  upon  our  specimens  ;  a  few  scattered  ones  exhibit  a 
pectinated  or  rather  spiny  posterior  edge,  numerous  and  fine  concentric  striae,  hut  no  radiating 
furrows.  The  lateral  line,  from  the  upper  edge  of  the  opercle,  extends  nearly  parallel  with  the 
hack  to  the  beginning  of  the  second  dorsal,  where  a  gracefully  open  curve  brings  it  along  the 
middle  of  the  tail,  hence  runs  straightway  to  the  caudal.  The  scale-like  scutellae  of  which  it  is 
composed  are  vertically  elongated  and  quite  narrow,  largest  upon  the  middle  of  the  tail  and 
smallest  upon  the  bent,  except  near  the  base  of  the  caudal,  where  they  taper  off  into  exiguous 
plates.  Their  middle  region  is  keeled,  inconspicuously  anteriorly,  prominently  along  the  tail, 
the  keel  increasing  towards  the  caudal  fin. 

The  specimen  before  us  being  somewhat  discolored,  we  have  nothing  to  add  touching  its 
various  tints,  having  quoted  in  the  specific  diagnosis  the  coloration  as  observed  by  Dr.  Ayres 
on  a  fresher  specimen. 

List  of  specimens. 


Catal. 

No.  of 

Sex  and 

Locality. 

When  collected. 

Whence  obtained. 

Orig. 

Nature  of  speci¬ 

No. 

spec. 

age. 

No. 

mens. 

488 

i 

Young. 

San  Francisco,  Cal _ 

1856 

Dr.  W.  0.  Ayres . 

26 

Alcoholic _ 

2.  TRACHURUS  BOOPS,  Grd. 

Spec.  Char. — Head  contained  a  little  over  four  times  and  a  half  in  the  total  length.  Posterior  extremity  of  maxillary 
extending  to  a  vertical  line  intersecting  the  anterior  rim  of  the  pupil.  Curve  of  lateral  line  situated  in  advance  of  the  second 
dorsal  fin.  Pectoral  fins  very  long,  slender,  and  falcate.  Greyish  olive  above  ;  yellowish  beneath.  A  black  patch  at  the 
posterior  edge  of  the  opercle.  Fins  unicolor. 

As  the  specimen  upon  which  this  species  is  established  may  he  considered  of  mature  growth, 
its  characters  will  better  compare  with  those  of  the  preceding  one,  and  especially  with  the 
description  of  the  latter  by  Dr.  Ayres. 

Its  iotal  length  measures  twelve  inches,  the  head  being  contained  in  it  a  little  over  four  times 
and  a  half,  and  exactly  four  times  to  the  fork  of  the  caudal  fin.  The  body  is  elongated,  very 
much  compressed,  subfusiform  in  its  profile,  and  of  great  symmetrical  beauty.  The  greatest 
depth  which  corresponds  to  the  origin  of  the  second  dorsal  enters  about  four  times  in  the  total 
length.  The  upper  surface  of  the  head  is  sub-convex,  and  gently  declivous  forwards,  the  snout 
being  rounded  and  rather  obtuse,  the  lower  jaw  projecting  slightly  beyond  the  upper,  owing  to 
the  obliquity  upwards  of  the  gape  of  the  mouth.  The  maxillar  hone  is  quite  dilated  posteriorly 
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and  subtruncated,  its  upper  angle  corresponding  to  a  vertical  line  which  would  intersect  the 
anterior  rim  of  the  pupil.  The  eye  itself  is  well  developed  sub-circular,  its  longitudinal 
diameter  entering  about  five  times  in  the  length  of  the  side  of  the  head. 

The  first  dorsal  is  sub-triangular,  and  nearly  as  high  as  the  second ;  it  is  preceded  anteriorly 
by  a  small  spine  ;  the  third  and  fourth  rays  are  the  highest,  the  fifth  being  a  good  deal  shorter 
than  the  first  (properly  so  called),  and  the  sixth  and  seventh  the  shortest  and  more  widely 
apart  than  the  rest.  This  fin,  therefore,  is  composed  of  eight  rays,  if  the  anterior  spine  may 
be  counted  as  one.  The  anal  spines  are  sub-equal,  equi-distant  between  the  anterior  margin  of 
the  anal  fin  and  the  vent,  and  situated  opposite  the  anterior  margin  of  the  second  dorsal ;  the 
vent  itself  being  equi-distant  between  these  same  anal  spines  and  the  tips  of  the  ventral  fins. 
The  caudal  fin  is  slender  and  very  deeply  forked  ;  the  peduncle  of  the  tail  being  broader  than 
deep,  owing  to  the  prominence  of  the  lateral  keel  upon  that  region.  The  ventral  fins  are  rather 
short,  and  inserted  upon  a  vertical  line  passing  somewhat  in  advance  of  the  postero-inferior 
edge  of  the  base  of  the  pectorals.  The  pectorals  themselves  are  falciform,  broad  at  their  base, 
elongated  and  slender  towards  their  extremity,  which  extends  posteriorly  to  a  vertical  line 
drawn  beyond  the  middle  of  the  triangular  portion  of  the  anal  fin. 

Br.  VII :  VII ;  D  VIII,  24  ;  A  II,  21 ;  C  5,  1,  8,  8,  1,  5  ;  V  1,  5  ;  P  1,  24. 

The  scales  are  of  moderate  development,  deeper  than  long,  sub-ellipsoid  in  shape,  existing  on 
the  upper  part  of  the  opercular  apparatus  as  well  as  on  the  cheek.  The  lateral  line,  from  the 
upper  part  of  the  gill  aperture,  takes  a  straight  and  somewhat  upward  course  until  opposite 
the  base  of  the  first  dorsal  fin,  where  an  open  and  regular  curve  brings  it  down  to  the  middle 
of  the  flanks,  hence  extending  straightway  to  the  base  of  the  fin.  The  armature,  peculiar  to 
this  genus,  commences  immediately  below  the  curve  just  alluded  to,  opposite  the  anterior  margin 
of  the  second  dorsal  fin  ;  the  scutellae  increasing  gradually  in  size  backwards  as  well  as  the 
spinous  keel  observed  upon  their  middle  region. 

The  upper  surface  of  the  head  and  body  from  the  lateral  line  upwards  is  greyish  olive, 
somewhat  darker  on  the  former  region,  whilst  the  flanks  and  the  abdomen  are  yellowish,  with 
a  metallic  reflect.  The  posterior  margin  of  the  opercle  exhibits  a  conspicuous  black  patch. 
The  dorsal  and  caudal  fins  are  of  a  darker  hue  than  the  dorsal  region,  whilst  the  anal, 
pectorals,  and  ventrals  exhibit  nearly  the  same  tint  as  the  regions  where  they  are  inserted. 
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Family  SQUAMIPENNES,  M  ii  1 1 . 

The  structural  peculiarities  of  this  family,  as  far  as  investigated,  are  but  few  in  number,  and 
one  of  them,  viz  :  the  presence  of  scales  over  nearly  the  whole  extent  of  the  vertical  fins,  the 
spinous  portion  of  the  dorsal  excepted,  is  met  with,  to  a  certain  degree,  in  Sciaenoids,  but  the 
cavernous  structure  of  the  skull  in  the  latter  will  always  assist  in  detecting  the  true  affinities  of 
the  various  genera  and  species  referable  to  either  of  these  two  families. 

The  body  of  the  Squamipennes  is  very  compressed,  and  generally  deep  and  short,  protected 
with  ctenoid  or  pectinated  scales.  The  spinous  portion  of  the  dorsal  being  either  continuous 
with  the  soft  portion,  else  separated.  The  preopercle  is  spineless  in  the  majority  of  cases,  and 
somewhat  spinous  in  others.  The  maxillar  teeth  assume  various  shape  and  structure  :  brush 
or  bristle  like,  trenchant  or  cutting,  and  tri-lohed  or  serrated  upon  their  edge,  velvet-like,  and 
even  card-like,  according  to  the  genera.  The  palate  being  either  toothed  or  toothless. 

Syn. — Squammipennes,  Cuv.  Regn.  Anim.  II,  1817,  332  ;  2d  ed.  II,  1829  ;  &,  ed.  Illustr.  Poiss.  104. — Cov.  &  Val.  Hist, 
nat.  Poiss.  VII,  1831,  1. 

Squammipennae,  Richards.  Faun.  Bor.  Amer.  Ill,  1836,  73. 

Squamipennes,  Mull,  in  Wiegm.  Archiv.  f.  Naturg.  I,  1845,  136. 

Chaetodontidae,  Bonap.  Sagg.  Distr.  Anim.  Vert.  1831,  106. 

Chaetodontoideae,  Richards.  Faun.  Bor.  Amer.  Ill,  1836,  73. 

Chetodontidae,  DeKay,  New  Y.  Faun.  IV,  1842,  97.— Storer,  Synops.  1846,  85. 

The  appellation  of  Squamipennes,  expressing  the  family  trait  more  generally  than  Chaetodon¬ 
tidae,  is  here  adopted  on  that  sole  ground,  although  it  has  likewise  priority  of  publication? 

EPHLPPUS,  Cuv. 

Gen.  Char. — Body  sub-elliptical  or  sub-ciicular,  provided  with  two  contiguous  dorsal  fins  ;  the  spinous  or  anterior  one  is 
scaleless,  very  much  depressed  at  its  junction  with  the  soft,  and  capable  of  being  folded  into  a  dorsal  groove.  Anal  fin  preceded 
by  three  spiny  rays.  Pectoral  fins  sub-elliptical.  Branchial  apertures  separated  underneath  by  a  very  wide  isthmus.  Scales 
moderate  sized 

Syn.— Ephippus,  Cuv.  Regn,  Anim.  II,  1817,  335  ;  2d.  ed.  II,  1829,  191  ;  &,  ed.  Illustr.  Poiss.  108.— Cuv.  &  Val.  Hist, 
nat.  Poiss.  VII,  1831,  112. — DeKay,  New  Y.  Faun.  IV,  1842,  97. — Storer,  Synops.  1846,  86. 

The  genus  Ephippus  belong  to  that  tribe  of  the  family  in  which  there  are  no  teeth  to  the 
palate,  hut  on  the  other  hand  provided  with  brush-like  teeth  to  either  jaw  ;  in  which,  further¬ 
more,  the  preopercle  is  smooth  or  spineless,  and  the  anterior  dorsal  separated  from  the  second 
by  a  wide  depression  in  its  outline,  although  both  fins  are  continuous  at  their  base. 

EPHIPPUS  ZONATUS,  Grd. 

Spec.  Char. _ Head  small;  snout  very  short,  abruptly  declivous  ;  mouth  quite  small,  posterior  extremity  of  maxillary  not 

extending  quite  to  a  vertical  line  which  would  be  drawn  across  the  anterior  rim  of  the  orbit.  Eyes  moderate  sized .  Branchial 
isthmus  very  wide.  Extremity  of  first  soft  ray  of  ventrals  filiform,  and  reaching  the  vent.  Second  anal  spine  much  stouter  than 
the  first  and  third .  Anal  and  soft  dorsal  sub-similar  in  shape  or  outline.  Olivaceous  grey  above,  yellowish  beneath,  transversely 
banded  with  black . 

The  largest  of  the  two  specimens  which  we  have  had  an  opportunity  to  examine  is  not  quite 
six  inches  in  total  length.  The  body,  which  is  sub-circular  in  its  profile,  is  very  much  com¬ 
pressed  ;  the  greatest  depth  being  equal  to  the  length,  the  head  and  caudal  fin  excluded  ;  the 
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peduncle  of  the  tail  is  rather  short  and  slender.  The  head  is  small  and  constitutes  a  little  less 
than  the  fourth  of  the  total  length  ;  the  snout  being  round  and  abruptly  declivous.  The  pre¬ 
nasal  aperture,  which  is  small  and  circular,  is  situated  at  the  anterior  aspect  of  the  rostrum, 
somewhat  nearer  the  orbit  than  the  margin  of  the  upper  lip,  while  the  post-nasal  one  is  well 
developed,  in  the  shape  of  a  compressed  ellipsis,  obliquely  situated  in  advance  of  the  orbit.  The 
mouth  is  rather  small,  its  gape  nearly  horizontal,  the  posterior  extremity  of  the  maxillary 
extending  to  a  vertical  line  drawn  between  the  post-nasal  aperture  and  the  anterior  rim  of  the 
orbit.  The  eye  is  of  moderate  size,  circular  in  shape,  its  diameter  entering  about  three  times 
and  a  half  in  the  length  of  the  side  of  the  head. 

The  branchial  apertures  do  not  extend  much  below  the  opercular  bone,  thus  giving  rise  to  a 
very  wide  isthmus  ;  the  branchiostegals,  four  on  either  side,  are  but  moderately  developed. 

The  origin  of  the  spinous  dorsal  fin  corresponds  to  a  vertical  line  which  would  pass  imme¬ 
diately  behind  the  base  of  the  pectorals.  The  two  first  spines  are  very  small  and  inconspicuous  ; 
the  third  is  the  largest  of  all  ;  the  rest  diminish  gradually  to  the  last.  The  anterior  margin 
of  the  soft  dorsal  is  inclined  backwards  ;  its  upper  margin  is  somewhat  undulated  ;  its  posterior 
extremity,  which  is  somewhat  rounded,  does  not  quite  reach  the  insertion  of  the  caudal  fin. 
The  anal  is  shorter  than  the  dorsal,  but  proportionally  as  deep  as  the  latter  is  high.  In 
shape  or  outline  both  of  these  fins  are  alike  ;  the  posterior  extremity  of  the  one  under  considera¬ 
tion  is  nearly  even  with  the  dorsal,  and  at  the  same  distance  from  the  insertion  of  the  caudal  as 
the  latter.  Of  the  three  spines  at  its  anterior  margin,  the  second  or  middle  one  is  the  stoutest 
and  deepest,  the  first  and  third  being  sub-equal  and  small.  The  caudal  is  dove-tail  like, 
slightly  undulated  upon  its  posterior  margin  which  otherwise  assumes  a  truncated  appearance  ; 
it  constitutes  about  the  sixth  of  the  total  length.  The  anterior  or  external  margin  of  the 
insertion  of  the  ventrals  is  situated  somewhat  in  advance  of  the  pectorals  and  posterior  edge  of 
the  opercle  ;  these  fins  are  sub-triangular,  the  first  articulated  ray  being  filiform  upon  its 
extremity,  which  extends  as  far  as  the  vent,  placed  somewhat  in  advance  of  the  anterior  margin 
of  the  anal  fin.  The  spiny  ray  is  slender  and  acute,  sub-equal  with  the  fourth  articulated  one. 
The  pectorals  are  rather  small,  exteriorly  rounded  and  sub-conical  in  their  outline ;  their 
posterior  extremity  not  extending  as  far  as  the  tips  of  the  ventrals. 

Br.  IV :  IV ;  D  VIII,  I,  22  ;  A  III,  19  ;  C  2,  1,  8,  7,  1,  3  ;  V  I,  5  ;  P  16. 

The  scales  are  of  moderate  size,  deeper  than  long,  and  finely  pectinated  posteriorly,  whilst 
the  anterior  section  exhibits  distant  furrows.  The  lateral  line  constitutes  a  curve,  convex 
upwards,  nearly  parallel  to  the  dorsal  outline,  reaching  the  middle  of  the  caudal  peduncle 
near  the  terminus  of  both  the  dorsal  and  anal  fins. 

The  ground  color  of  the  upper  region  is  olivaceous  grey,  that  of  the  inferior  region  yellowish ; 
the  middle  of  the  flank  exhibiting  an  intermediate  hue  between  the  two  tints  just  alluded  to. 
A  black  band,  slightly  convex  forwards,  extends  from  the  occiput  across  the  eye,  to  the  throat  in 
advance  of  the  branchial  aperture  and  a  little  beyond  it.  A  second  similar  band,  broader  and 
more  convex  still,  has  its  initial  point  immediately  in  advance  of  the  spiny  dorsal,  extending  to 
the  abdominal  region  at  a  level  with  the  insertion  of  the  ventrals,  passing  immediately  behind 
the  pectorals  and  encroaching  somewhat  upon  the  posterior  edge  of  the  opercle.  Like  the  former, 
it  does  not  meet  underneath  with  its  fellow.  The  third  and  narrowest  band,  from  the  fourth 
and  fifth  dorsal  spine,  extends  to  about  the  middle  of  the  distance  between  the  lateral  line  and 
the  vent,  being  likewise  slightly  convex  forwards.  The  fourth  band,  which  is  nearly  as  broad 
as  the  second,  stretches  obliquely  backwards  from  the  anterior  margin  of  the  soft  portion  of  the 
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dorsal  to  the  anterior  margin  of  the  soft  portion  of  the  anal ;  it  tapers  somewhat  downwards  and 
meets  its  fellow  of  the  opposite  side.  A  fifth  hand,  slightly  convex  posteriorly,  may  he  observed 
under  the  posterior  half  of  the  soft  dorsal  and  covering  the  posterior  region  of  the  body,  properly 
so  called.  Finally,  a  sixth  band  occupies  the  caudal  region  near  the  insertion  of  the  caudal  fin. 
The  fins  are  of  a  dark  greyish  hue,  the  anal  and  ventrals  being  rather  blackish,  and  the  caudal 
and  pectorals  olivaceous. 

This  species  is  closely  allied  to  E.  faber  of  our  Atlantic  coast,  from  which  it  may  be  distin¬ 
guished  by  the  outline  of  the  vertical  fins  chiefly. 


List  of  specimens. 


Catal. 

No. 

No.  of 

spec. 

Sex  and 

age. 

Locality. 

When  collected. 

Whence  obtained. 

Nature  of  specimens. 

690 

2 

Adult.. 

Off  San  Diego,  Cal . 

1857 

A.  Cassidy . 

Alcoholic _ 

Family  BLENNIDAE,  Bonap. 

The  family  of  Blennioids,  as  it  now  stands  in  the  system,  offers  a  great  variety  of  forms  or 
outline  in  their  body,  from  a  rounded  and  sub-fusiform  shape  to  an  elongated,  taenioid,  and 
very  much  compressed  one.  The  body  is  scaly  in  some  genera  ;  scaleless  in  others.  The  scales, 
when  they  exist,  are  either  cycloid  or  ctenoid  in  structure.  The  fins  present,  likewise,  a  great 
diversity  of  structure  and  aspects  adapted  to  the  various  forms  which  the  body  assumes. 

The  ventrals,  when  present,  are  separated  from  one  another,  and  situated  in  advance  of  the 
base  of  the  pectorals.  In  some  genera  these  fins  are  quite  rudimentary,  whilst  in  others  they  are 
altogether  wanting.  The  pseudobranchiae  are  gill-like  and  conspicuous.  There  are  no  pyloric 
appendages  to  the  intestine,  and  but  few  genera  exhibit  a  swimming  or  air  bladder,  which 
is  absent  in  the  great  majority.  Many,  also,  are  provided  with  a  papilla  genitalis ,  which,  however, 
may  be  observed  in  other  families,  such  as  the  G-obioids,  Gadoids,  and  Cyprinodonts. 

Stn. — Blennidia,  Rafin.  Anal,  of  Nat.  1815. 

Blennioides,  Risso,  Hist.  nat.  Europ.  merid.  Ill,  1826,  229. 

Blennidae,  Bonap.  Syn.  Vert.  Syst.  1837. 

The  family  now  under  consideration  is  composed  of  fishes  of  small  and  even  of  diminutive 
size  to  but  few  exceptions,  the  most  striking  of  which  is  the  wolf  fish,  Anarrhichas  lupus, 
which  is  the  largest  of  the  group. 

But,  whether  large  or  small,  they  are  never  made  an  object  of  trade,  since  neither  of  them 
are  esculent  fishes.  On  the  contrary,  they  are  generally  repulsive  to  fishermen  and  people  at 
large,  owing,  undoubtedly,  to  the  quantity  of  mucous  with  which  their  body  is  usually  covered. 
Some  of  them  are  provided  with  cutaneous  flaps  or  tufts  about  the  orbits,  and  when  the  skin  is 
scaleless  it  has  quite  a  flabby  appearance. 
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BLENNIUS,  Art. 

Gen.  Char — Body  elongated,  compressed,  covered  by  a  soft  and  scaleless  skin.  Head  short  and  obtuse  anteriorly,  provided 
above  with  membranous  flaps  or  tentacles.  Teeth  long,  uniform,  and  closely  set  together  upon  one  row  on  both  jaws  ;  often¬ 
times  a  canine  tooth  at  the  posterior  extremity  of  that  row.  Palat  toothless.  Dorsal  fin  occupying  almost  the  whole  dorsal 
region.  Caudal  posteriorly  rounded.  Anal  elongated.  Ventrals  exiguous,  inserted  under  the  throat,  in  advance  of  the  base  of 
the  pectorals.  Pectorals  large  and  fan-like. 

Syn. — Blennius,  Arted.  Gen.  Pise.  ed.  Walb.  1792,  168  ;  &,  Syn.  Pise.  ed.  II,  1793,  44. — Cuv.  Regn.  Anim.  II,  1817, 
249  ;  2d  ed.  II,  1829  ;  &,  ed.  illust.  Poiss.  170. — Cuv.  &  Val.  Hist.  nat.  des  Poiss.  XI,  1836, 197. — DeKay, 
New  Y.  Fauna  IY,  1842,  148. — Storer,  Synops.  1846,  117. 

We  cannot  help  thinking  that  the  genus  Blennius ,  as  admitted  by  our  predecessors,  embraces 
too  great  a  variety  of  species,  and  we  offer  the  above  diagnosis  with  a  view  of  restricting  some¬ 
what  the  limits  of  that  genus.  Further  researches  into  the  natural  history  of  these  fishes  are, 
nevertheless,  necessary  before  anything  satisfactory  can  he  written  on  that  subject. 


BLENNIUS  GENTILIS,  Grd. 

Plate  XXVa,  Fig.  4. 

Spec.  Char. — A  small  canine  on  either  side  of  the  upper  jaw.  A  supraorbital  membranous  flap.  A  slight  depression  between 
the  spinous  and  the  soft  portion  of  the  dorsal  fin.  Lateral  line  terminating  under  the  eleventh  spiny  ray.  Ground  color 
yellowish  brown,  maculated  with  purple. 

Syn. — Blennius  gentilis,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  149. 

Descr. — The  body  has  an  elongated  appearance,  is  very  much  compressed,  tapering  towards 
the  peduncle  of  the  tail,  and,  when  viewed  in  profile,  sub-fusiform  in  its  outline.  The  thoracic 
region  is  the  deepest,  and  equal  to  the  head  in  length,  which  constitutes  a  little  more  than  the 
fifth  of  the  entire  length.  The  snout,  as  usual  in  the  genus,  is  very  abbreviated  and  rounded. 
The  mouth  is  but  moderately  cleft ;  the  posterior  extremity  of  the  maxillary  extending  to  a 
vertical  line  intersecting  the  pupil.  The  teeth  constitute,  upon  the  margin  of  the  jaws,  a 
uniform  and  dense  serie,  diminishing  slightly  in  height  posteriorly.  At  the  extremity  of  the 
serie  of  the  upper  jaw  may  be  seen,  on  either  side,  a  small  canine.  The  lips  are  thin  and  well 
developed.  The  eye  is  large  and  circular,  and  its  diameter  is  contained  about  four  times  in  the 
length  of  the  side  of  the  head.  A  slender  membranous  flap  is  inserted  within  the  upper  rim  of 
the  orbit  upon  the  upper  surface  of  the  globe  of  the  eye.  The  branchial  aperture  of  either  side 
terminates  about  evenly  with  the  inferior  edge  of  the  base  of  the  pectoral  fin,  so  that  a  wide 
isthmus  exists  between  them  under  the  throat.  The  branchiostegal  rays  are  five  in  number  on 
.either  side. 

The  origin  of  the  dorsal  takes  place  in  advance  of  the  base  of  the  pectoral,  and  almost  at  the 
occiput.  The  spinous  portion  is  slightly  arched  upon  its  middle,  and  separated  from  the  soft 
portion  by  a  very  slight  depression  in  the  upper  outline  of  the  fin.  The  soft  rays  posteriorly 
are  a  little  higher  than  the  spinous  ;  their  tips  when  bent  backwards  project  beyond  the  inser¬ 
tion  of  the  caudal.  The  origin  of  the  anal  is  placed  nearly  opposite  the  beginning  of  the  soft 
portion  of  the  dorsal,  hut  does  not  extend  quite  as  far  posteriorly,  and  is  much  lower  ;  it  is 
preceded  anteriorly  by  two  post-anal  flaps.  The  tips  of  its  posterior  rays  reach  the  base  of  the 
caudal.  The  caudal  itself  enters  a  little  short  of  six  times  and  a  half  in  the  total  length. 
15  a 
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Tlie  ventrals,  long  and  filiform,  are  inserted  nearly  opposite  the  anterior  margin  of  the  dorsal ; 
their  tips  do  not  reach  the  vent.  The  pectorals  are  broad  and  fan-like  ;  their  extremities  extend 
posteriorly  to  a  line  intersecting  the  vent. 

Br.  Y :  Y  ;  D  XII,  IT ;  A  19  ;  C  6,  1,  5,  4,  1,  5  ;  Y  i,  2  ;  P  12. 

The  lateral  line,  from  the  upper  edge  of  the  branchial  fissure,  bends  slightly  upwards,  and 
terminates  abruptly  under  the  eleventh  dorsal  ray. 

The  ground  color  is  yellowish  brown  or  olivaceous,  maculated  with  purple,  the  blotches  or 
maculae  upon  the  sides  of  the  head  and  abdomen  being  rather  sub-quadrangular.  The  fins  are 
maculated  also,  the  base  and  external  margin  of  anal  being  yellowish.  Upper  part  of  head, 
snout,  and  ventrals,  uniform  deep  purple.  Belly  olivaceous,  unicolor. 

* 

References  to  the  figures. — Plate  XXYa,  fig.  4,  represents  Blennius  gentilis,  size  of  life. 
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489 

i 

Adult. . 

Monterey,  Cal _ _ 

1853 

Lieut.  W.  P.  Trowbridge _ 

Alcoholic _ _ 

NEOCLINUS,  Girard. 

Gen.  Char. — Body  elongated  and  much  compressed,  covered  with  rather  small  scales,  cycloid  in  structure.  The  head  is  of 
moderate  size,  anteriorly  obtuse,  provided  above  with  membranous  flaps  or  tentacles.  Teeth  upon  the  premaxillaries,  dentaries, 
front  of  vomer,  and  palatines  ;  a  double  row  upon  the  anterior  extremity  of  the  jaws  ;  a  single  but  conspicuous  row  along  the 
palatine  bones.  Branchial  apertures  continuous  under  the  throat ;  branchiostegals  six  on  either  side.  One  continuous  dorsal 
fin.  Caudal  posteriorly  rounded.  Anal  elongated.  Ventrals,  composed  of  three  articulated  rays  and  a  rudimentary  spine, 
inserted  under  the  pectorals,  or  slightly  in  advance  of  them.  Pectorals  broad  and  rounded  off. 

This  genus  is  not  without  affinities  with  Clinus,  hut  the  latter  contains  yet  too  great  a 
diversity  of  species  to  make  it  a  natural  genus.  It  hears  also  a  general’  resemblance  to 
Opistognathus,  hut  the  latter,  besides  the  zoological  characters  peculiar  to  it,  is  furthermore 
provided  with  an  air  bladder,  which  is  wanting  in  Neoclinus. 

NEOCLINUS  BLANCHARDI,  Grd. 

Blanchard’s  Blenny. 

Spec.  Char. — Mouth  very  large  ;  posterior  extremity  of  maxillary  extending  to  a  vertical  line  drawn  from  the  origin  of  the 
dorsal  fin.  Eyes  sub-circular,  well  developed,  upper  region  provided  with  two  filiform  tentacles.  Origin  of  dorsal  fin  situated 
near  the  occiput  and  extending  to  near  the  caudal,  with  which  it,  however,  does  not  unite.  Anterior  margin  of  the  anal  nearly 
equidistant  between  the  extremity  of  the  snout  and  the  insertion  of  the  caudal  fin.  Lateral  line  running  from  the  upper 
portion  of  the  opercle  to  about  opposite  the  anal  region.  Color  reddish  brown,  with  darker  fasciae,  and  two  still  darker  ocellae 
upon  the  anterior  portion  of  the  dorsal  fin. 

The  head  constitutes  about  the  fourth  of  the  total  length,  which  measures  nearly  six  inches 
and  a  quarter.  The  gape  of  the  mouth  is  somewhat  oblique  upwards,  the  lower  jaw  protruding 
beyond  the  upper,  and  the  posterior  membranous  extremity  ol  the  maxillar  bone  extending  to 
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a  vertical  line  drawn  at  the  origin  of  the  dorsal  fin.  The  maxillar  teeth  are  well  developed, 
especially  upon  the  outer  row  ;  they  are  sub-conical,  somewhat  curved,  canine-like  in  their 
aspect.  Those  of  the  inner  row  are  of  the  same  type  and  character,  only  smaller,  forming 
rather  a  patch  than  a  row  at  the  symphyses  of  the  jaws.  The  palatine  and  vomerine  teeth  are 
sub-conical  also,  more  erect  than  the  maxillary  ones,  and  rather  stouter  than  the  outer  row  of 
the  latter,  especially  the  palatine  ones.  The  eyes  are  large  and  sub-circular,  their  horizontal 
diameter  entering  about  four  times  and  a  half  in  the  length  of  the  side  of  the  head.  The 
interocular  space  equaling  the  half  of  the  ocular  diameter.  Two  sub-equal  filiform  tentacles 
may  he  observed  upon  the  upper  posterior  region  of  the  eyeball,  and  a  multifid  membranous  flap 
arising  from  the  posterior  rim  of  the  anterior  nostril.  The  branchial  apertures  are  very  wide, 
being  continuous  under  the  throat ;  the  branchiostegals,  six  on  either  side,  are  conspicuously 
developed. 

The  dorsal  fin  originates  at  the  occipital  region  and  extends  all  along  the  hack,  without, 
however,  uniting  with  the  caudal.  The  anterior  two-thirds  of  its  length  is  composed  of  simple 
and  inarticulated  rays,  the  posterior  third  of  simple  and  articulated  ones.  It  is  nearly  of  equal 
height  throughout,  being  somewhat  lower  at  the  junction  of  the  two  kinds  of  rays  just  alluded 
to.  The  tips  of  the  posterior  rays  extend  to  the  rudimentary  rays  of  the  upper  lobe  of  the 
caudal.  The  same  is  true  with  regard  to  the  posterior  rays  of  the  anal  and  the  inferior  lobe  of 
the  caudal.  The  origin  of  the  anal  itself  is  situated  opposite  the  space  between  tbe  fourteenth 
and  fifteenth  dorsal  rays,  hence  quite  elongated.  It  is  composed  of  two  small  inarticulated 
rays,  situated  at  the  anterior  margin,  and  of  simple  and  articulated  ones,  which  increase 
slightly  in  depth  backwards.  The  interradial  membrane  is  somewhat  emarginated,  and  the 
depth  of  the  fin  a  little  less  than  the  height  of  the  dorsal.  The  caudal  is  rather  slender, 
posteriorly  rounded,  and  contained  nearly  nine  times  in  the  total  length.  The  ventrals  are 
slender,  rather  long,  the  middle  articulated  ray  being  the  longest,  and  the  posterior  one  shorter 
than  the  anterior,  which  conceals  within  its  membrane  the  rudimentary  spine.  The  pectorals 
are  broad  and  rounded,  composed  of  simple  but  articulated  rays  ;  the  inferior  ones  somewhat 
stouter  than  the  upper,  and  projecting  beyond  the  interradial  membrane,  which  is  emarginated 
or  concave.  Their  posterior  extremities  do  not  extend  as  far  back  as  the  vent,  which  is  situated 
immediately  in  advance  of  the  anal  fin. 

Br.  VI :  VI ;  D  XXIV,  IT  ;  A  II,  29  ;  C  3,  1,  6,  5,  1,  4  ;  V  i,  3  ;  P  15. 

The  scales  are  small,  apparently  non-imbricated,  longer  than  deep,  sub -circular  or  sub¬ 
elliptical  in  their  outline,  cyloid  in  structure,  with  radiating  furrows  posteriorly. 

The  lateral  line  constitutes  a  curve  convex  upwards,  extending  from  the  scapular  region  to 
opposite  the  eleventh  or  twelfth  dorsal  ray,  where  it  terminates  without  reaching  the  middle 
region  of  the  abdomen  or  flanks. 

The  color,  as  preserved  in  the  liquor,  is  of  a  reddish  brown,  with  dark  transverse  bands  or 
faciae,  more  apparent  upon  the  posterior  than  on  the  anterior  region  of  the  body.  The  dorsal 
and  anal  fin  are  variegated  with  light  and  dark,  but  two  very  distinct  black  ocellae  with  light 
margins  may  be  observed  at  the  upper  margin  of  the  anterior  portion  of  the  dorsal — one 
between  the  first  and  second  rays,  the  other  between  the  seventh  and  eighth.  The  pectorals 
and  ventrals  being  unicolor.  The  inferior  edge  of  the  maxillar  bones  is  whitish  ;  the  lips  are 
lighter  than  the  sides  of  the  head. 
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List  of  specimens. 


Catal. 

No. 

No.  of 

spec. 

Sex  and 

age. 

Locality. 

When  collected. 

Whence  obtained. 

Nature  of  specimens. 

Collected  by — 

691 

i 

Adult  Q 

Off  San  Diego,  Cal. 

1849 

Dr.  R.  K.  Stone _ 

Alcoholic _ 

Dr.S.B  Blanchard. 

GUNNELLUS,  Cuv. 

Gen.  Char — Body  elongated  and  very  much  compressed.  Head  small  and  oblong,  with  an  obtuse  snout  and  a  mouth  but 
moderately  cleft.  The  maxillar  teeth  are  velvet  or  card-like,  disposed  upon  one  row  on  the  lower  jaw  and  upon  a  double 
on  the  upper  jaw.  Velvet-like  teeth  upon  the  front  of  the  vomer.  Palatine  bones  and  tongue  occasionally  provided  with  a 
few  prickles.  Dorsal  fin  occupying  nearly  the  whole  length  of  the  back,  and  composed  exclusively  of  spiny  rays.  Anal  fin 
long  and  low,  provided  anteriorly  with  two  spines.  Caudal  fin  slender,  exteriorly  rounded  and  contiguous  to  the  dorsal  and 
anal.  Ventral  finds  rudimentary  and  inserted  under  the  base  of  the  pectorals.  Scales  very  small ;  lateral  line  not  perceptible. 

Syn. — Gunnellus,  Cuv.  Regn.  Anim.  II,  1817,  252;  2d  ed.  II,  1829;  &,  ed.  illustr.  Poiss.  174. — Cuv.  &  Val.  Hist.  nat. 
des  Poiss.  XI,  1836,  418. — DeKay,  New-Y.  Faun.  IV,  1842,  153. — Storer,  Synops.  1846,  120. 

The  various  species  of  Gunnells  are  distributed  over  a  rather  wide  geographic  range,  occur¬ 
ring,  as  they  do,  on  both  sides  of  the  Atlantic  ocean  as  well  as  in  the  Pacific. 


GUNNELLUS  OBNATUS,  G  r  d  . 

Plate  XXYh,  Figs.  6  &  7. 

Spec.  Char. — Dorsal  and  anal  fins  contiguous  to  the  caudal.  Anal  spines,  two.  Ventrals  reduced  to  two  exceedingly  small 
spines.  Head  quite  small.  An  occipito  ocular  dark  vitta  continued  vertically  beneath  the  orbit  to  the  hyoid  apparatus. 
Ground  color  yellowish  ;  about  thirteen  dorsal  roundish  spots  of  blackish  brown,  and  about  eighteen  lateral,  squarrish  ones  of 
light  brown . 

Syn. — Gunnellus  ornatus,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  149. 

The  body,  which  is  very  much  compressed,  preserves,  however,  its  depth  from  the  thoracic 
region  to  the  origin  of  the  anal  fin,  hence  it  gradually  diminishes  towards  the  base  of  the 
caudal.  The  head  is  quite  small,  superiorly  convex,  anteriorly  obtuse,  and  contained  about 
eight  times  and  a  half  in  the  total  length.  The  mouth  is  moderate,  its  gape  slightly  oblique 
upwards,  and,  when  closed,  the  posterior  extremity  of  the  maxillary  reaches  a  vertical  line 
drawn  in  advance  of  the  anterior  rim  of  the  orbit.  The  eye  is  of  medium  size,  circular  in 
shape  ;  its  diameter  entering  five  times  in  the  length  of  the  side  of  the  head.  The  branchial 
apertures  are  continuous  under  the  throat,  and  therefore  no  isthmus  is  present ;  the  branchios- 
tegals  are  five  on  either  side,  and  the  membrane  not  split  under  the  hyoidian  apparatus. 

The  dorsal  and  anal  fins  are  very  low  and  contiguous  to  the  base  of  the  caudal.  The  origin 
of  the  dorsal  corresponds  to  a  vertical  line  drawn  immediately  behind  the  base  of  the  pectorals. 
The  caudal  is  rounded  posteriorly.  The  origin  of  the  anal  is  equidistant  between  the  base  of 
the  pectorals  and  the  extremity  of  the  caudal;  its  rays  are  articulated  or  soft,  with  the  exception 
of  two  situated  at  its  anterior  margin.  The  ventrals  are  represented  each  by  two  small  and 
rudimentary  spines  inserted  a  little  in  advance  of  the  base  of  the  pectorals.  The  latter  are 
moderate  and  fan-shaped. 

Br.  Y:  Y;  D  76;  A  II,  35;  C  2,1,  8,  8,  1,  1;  Y  n ;  P  12. 


FISHES — BLENNIDAE — APODICHTHYS  FLAVIDUS. 


117 


The  scales  are  very  minute,  sub-elliptical  or  rather  ovoid  in  their  outline,  cycloid  in  structure, 
with  a  few  radiating  furrows  upon  their  posterior  and  lateral  sections.  No  lateral  line  being 
discernible. 

The  ground  color  is  yellowish  brown  ;  the  dorsal  region  exhibiting  twelve  or  thirteen  saddle- 
like  blotches  of  deep  brown,  margined  with  black,  two  of  which  being  situated  in  advance  of 
the  dorsal  fin.  About  eighteen  vertically  elongated,  squarrish  blotches,  of  a  light  brown  in 
their  centre  and  darker  upon  their  margins,  may  be  observed  along  the  flanks,  and  a  vertical 
bar  or  a  spot  in  the  intervening  space.  An  interoculo  occipital  black  vitta,  extending  from  the 
upper  rim  of  the  orbit  to  the  occiput,  and  continued  vertically  downwards  from  beneath  the 
orbit  to  the  hyoidian  apparatus.  Sometimes,  instead  of  a  vitta,  we  observe  a  double  black  filet. 
The  lips  are  blackish.  The  pectorals  and  anal  yellowish,  and  the  caudal  greyish  yellow. 

References  to  the  figures. — Plate  XXVb,  fig.  6,  represents  Gunnellus  ornatus,  size  of  life.  Fig. 
7,  is  an  enlarged  scale  of  the  same. 


List  of  specimens. 


Catal. 

No. 

No.of 

specs. 

Sex  and 

age. 

Locality. 

When 

collected. 

Whence  obtained. 

Nature  of 
specimens. 

Collected  by — 

490 

i 

Presidio,  Cal  t  ............ 

1853 

Lt.  AV.  P.  Trowbridge.  • . 

Alcoholic  •  • 

Lt.  Trowbridge ..... 

491 

4 

Shoal  water  Bay,  W.  T. . . . 
Fort  Steilacoom,  W.  T. . . . 

1853 

GrOV.  I.  I.  Stevens.. . . . . . 

Dr.  J.  G.  Cooper. . . . 
Dr.  Geo.  Suckley . . . 

492 

4 

Adult. . 

1855 

APODICHTHYS,  Girard. 


Gen.  Char. — Body  very  elongated  and  very  much  compressed.  Head  moderate  and  oblong;  snout  obtuse  ;  mouth  large. 
Small  and  conical  teeth  upon  the  jaws  and  front  of  vomer  ;  maxillar  teeth  disposed  upon  a  double  row.  Palatines  toothless. 
Branchial  apertures  continuous  under  the  throat.  Dorsal  and  anal  fins  uniting  with  the  caudal,  which  is  exteriorly  rounded. 
Dorsal  composed  exclusively  of  spiny  rays  and  occupying  most  of  the  dorsal  region.  Anal  provided  anteriorly  with  a  large, 
acutely  triangular,  and  excavated  spine.  No  ventral  fins.  Scales  pectinated  and  very  small ;  no  lateral  line  perceptible. 

Syn. — Jlpodichthys,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  YII,  1854,  150. 

This  genus  is  closely  allied  to  Gunnellus,  from  which  it  differs  by  the  total  absence  of  ventral 
fins,  the  presence,  at  the  anterior  margin  of  the  anal  fin,  of  a  large,  acutely  triangular,  and 
excavated  spine ;  and,  finally,  by  its  dentition,  which  consists  of  small  conical  teeth  instead  of 
being  card  or  velvet-like. 

To  it  must  be  referred  Blennius  gunnellus  apos  of  Tilesius,  observed  by  the  latter  in  the  sea 
of  Kamtschatka. 

1.  APODICHTHYS  FLAYIDUS,  Grd. 

Spec.  Char. — Exterior  row  of  maxillar  teeth  larger  than  the  internal  row,  which  is  sometimes  rudimentary.  Mouth  large  ; 
posterior  extremity  of  maxillar  bone  extending  to  a  vertical  line  drawn  posteriorly  to  the  orbit.  Origin  of  dorsal  fin  situated 
opposite  the  base  of  the  pectorals.  Caudal  fin  small.  Uniform  greyish  yellow.  A  black  filet  extending  from  the  occiput  to  the 
upper  rim  of  the  orbit,  and  from  beneath  the  orbit  obliquely  to  the  angle  of  the  mouth. 

Syn. — Jlpodichthys Jlavidus,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  YII,  1854,  150. 

The  specimen  before  us  is  between  eleven  and  twelve  inches  long.  Its  head,  which  is  rounded 
anteriorly,  is  contained  about  nine  times  in  the  total  length.  The  snout  is  obtuse.  The  mouth 
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is  quite  large,  its  gape  being  obliquely  directed  upwards,  and  the  posterior  extremity  of  the 
maxillary  extending  to  a  vertical  line  drawn  behind  the  orbit.  The  external  row  of  teeth  are 
large  in  proportion  to  those  of  the  inner  row,  which  are  small  and  exiguous,  and  oftentimes 
obsolete.  The  vomerine  teeth  constitute  a  conspicuous  patch.  The  eye  is  moderate,  suh-circular ; 
its  diameter  entering  about  seven  times  in  the  length  of  the  side  of  the  head.  The  branchios- 
tegal  rays  are  well  developed,  flattened,  and  enclosed  in  a  tough  membrane  ;  posteriorly  even. 
There  is  no  isthmus. 

The  origin  of  the  dorsal  fin  is  situated  opposite  the  base  of  the  pectorals,  hence  not  far  from 
the  occiput,  and  extends  all  along  the  back  to  the  caudal  fin,  to  which  it  is  united.  It  is  quite 
low,  though  composed  of  stoutest  spines.  The  depth  of  the  anal' is  nearly  equal  to  the  height 
of  the  dorsal,  and  likewise  united  to  the  caudal.  It  is  composed  of  articulated  and  bifurcated 
rays  preceded  anteriorly  by  a  stylet-shaped  bone  much  resembling  a  slender  metallic  pen,  the 
insertion  of  which  is  situated  a  little  nearer  the  extremity  of  the  caudal  fin  than  the  base  of  the 
pectorals.  The  caudal  itself  is  small  and  rounded  upon  its  periphery,  entering  about  eighteen 
times  in  the  total  length.  The  pectorals  are  moderate  in  development ;  rather  short  and 
rounded.  The  rays,  as  nearly  as  we  could  ascertain,  number  as  follows : 

Br.  IY  :  IY  ;  D  LXXXYI-XC  ;  A  I,  40-43  ;  C  4,  1,  11,  10,  1,  3  ;  Y  0  ;P  17. 

The  scales  are  exceedingly  small,  posteriorly  pectinated,  and  without  any  lateral  line  appar¬ 
ently.  The  head,  cheeks,  and  opercular  apparatus,  are  scaleless. 

The  color  is  uniform  greyish  yellow  throughout.  A  black  filet  may  be  traced  from  the  occi¬ 
pital  region  to  the  superior  rim  of  the  orbit ;  also,  from  the  inferior  rim  of  the  orbit  obliquely, 
backwards  and  downwards,  as  far  as  the  extremity  of  the  maxillar  bone. 
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Catal. 

No. 

No.  of 
spec. 

Sex  and 
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Locality. 

When 

collected. 

Whence  obtained. 

Orig. 

No. 

Nature  of 
specimens. 

Collected  by — 

494 

i 

Adult... 

Presidio,  Bay  of  San  Fran¬ 
cisco,  California . 

1853 

Lt.W.  P. Trowbridge 

Alcoholic  . . 

Lt.  Trowbridge . . . 

495 

i 

San  Francisco,  Cal . 

.  1856 

Dr.  W.  0.  Ayres. . . . 

22 

...  .do . 

Dr.  Ayres . 

2.  APODICHTHYS  YIRESCENS,  Ayres. 

Spec.  Char. — Exterior  row  of  inaxillar  teeth  larger  than  the  internal  row.  Mouth  moderate  ;  posterior  extremity  of  max¬ 
illar  bone  extending  to  a  vertical  line  drawn  within  the  posterior  rim  of  the  orbit.  Origin  of  dorsal  fin  situated  in  advance  of 
the  base  of  the  pectorals.  Caudal  fin  moderate.  Color,  greenish  olive,  or  bright  pea  green,  maculated  with  black.  A  black 
filet  from  the  occiput  to  the  upper  edge  of  the  eye,  and  from  beneath  the  eye  obliquely  backwards  and' downwards  to  the  angle 
of  the  mouth. 

Syn. — Jlpodichthys  virescens,  Ayres,  in  Proc.  Cal.  Acad.  Nat.  Sc.  I,  1855,  55. 

We  are  not  altogether  satisfied  of  the  specific  difference  between  this  and  the  foregoing  species. 
Out  of  three  specimens  sent  hy  Dr.  Ayres  to  the  Smithsonian  Institution,  and  labelled  A. 
virescens ,  one  .we  referred,  without  hesitation,  to  A.  flavidus,  though  similar  in  coloring  to  the 
remaining  two  specimens  which  we  record  here  under  the  appellation  of  A.  virescens.  Their 
length  is  from  ten  to  eleven  inches,  just  such  as  was  desirable  for  comparison  with  our  specimen 
of  A.  flavidus. 

The  chief  differences  observed  are  pointed  out  in  the  above  diagnosis,-  which  will  bear  com- 
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parison  with  that  of  A.  flavidus.  The  head  is  contained  nearly  ten  times  in  the  total  length, 
thus  seemingly  smaller  than  in  A.  flavidus,  a  feature  also  indicated  by  the  tact  that  the  mouth 
is  smaller.  The  posterior  extremity  of  the  maxillar  hone  is  said,  by  Dr.  Ayres,  to  correspond 
to  a  vertical  line  which  would  intersect  the  pupil,  whilst  I  find,  upon  the  specimens  now  before 
me,  that  the  said  vertical  line  would  have  to  he  drawn  rather  more  posteriorly.  The  origin  of 
the  dorsal  is  situated  a  little  more  forwards  than  in  A .  flavidus ,  the  caudal  fin  being  also  some¬ 
what  larger.  The  structure  of  the  fins  is,  otherwise,  identical  in  both  species. 

There  is  no  marked  difference  in  the  size  of  the  scales,  which  are  conspicuously  pectinated, 
though  so  very  small. 

As  to  the  coloration,  Dr.  Ayres  tells  us  that  it  is  “almost  uniform  greenish  olive,  in  some 
instances  bright  pea  green.  A  narrow,  vertical,  black  vitta  runs  from  the  lower  border  of  the 
eye  downwards ;  another,  of  similar  breadth,  from  the  upper  border  inwards  and  backwards  to  the 
occiput.”  We  observe,  moreover,  small  blackish  spots  and  dots  irregularly  dispersed  over  the 
sides  -of  the  body,  and  a  double  regular  series  of  similar  spots  along  the  base  and  edge  of  the 
dorsal  and  anal  fins. 
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496 

2 

Adult. . 

San  Francisco,  Cal . 

1856 

Dr.  W.  O.  Ayres. . . 

22 

Alcoholic... . 

Dr.  Ayres . 

XIPHIDION,  Girard. 

Gen.  Char. — Body  very  much  elongated  and  very  much  compressed.  Head  small  and  sub-ovoid.  Mouth  large.  Canine 
teeth  in  front  of  the  jaws  ;  small  and  conical  ones  upon  the  branches  of  the  premaxillaries  (upper  jaw)  and  dentaries  (lower 
jaw),  disposed  upon  a  double  row  on  the  upper  jaw  and  a  single  row  on  the  lower  jaw.  Palatines  and  vomer  toothless.  Branchial 
apertures  continuous  under  the  throat.  Dorsal  fin  spinous,  and  occupying  nearly  the  whole  length  of  the  back,  and  contiguous 
to  the  caudal.  Anal  soft,  without  spinous  rays  anteriorly,  and  contiguous  to  the  caudal  also.  Caudal  small,  exteriorly  rounded. 
Ventral  fins  wanting.  Pectorals  very  small.  Scales,  none  ;  several  mucous  lines. 

This  genus  resembles  Gunnellus  in  its  general  appearance.  The  shape  of  the  body  and  the 
structure  of  the  dorsal  fin  are  alike  in  every  respect.  'Phe  absence  of  spiny  rays  in  advance  of 
the  anal  is  a  feature  peculiar,  neither  met  with  in  Gunnellus  nor  in  Apodiclitliys.  It  approxi¬ 
mates  the  latter,  however,  by  the  non-existence  of  the  ventral  fins.  The  pectorals  themselves 
are  a  good  deal  smaller  than  in  the  genera  just  mentioned.  As  regards  the  dentition,  it  resem¬ 
bles  more  that  of  Apodichthys  than  that  of  Gunnellus,  hut  still  differing  from  the  former  by  the 
presence  of  canine  upon  the  extremity  of  both  jaws.  The  vomer  and  palatines,  on  the  other  hand, 
are  toothless.  The  absence  of  scales,  upon  which  we  are  left  somewhat  in  doubt,  would  constitute 
another  distinguishing  feature. 

XIPHIDION  MUCOSUiyf,  Grd. 

Spec.  Char. — Three  lateral  and  one  abdominal  mucous  ducts.  Head  sub-conical ;  mouth  large  ;  posterior  extremity  of 
maxillary  extending  to  a  vertical  line  drawn  across  the  posterior  rim  of  the  orbit.  Ground  color  olivaceous,  clouded  or  macu¬ 
lated  with  blackish  brown.  .  Two  post-ocular  dark  vittae  crossing  the  cheek. 

The  largest  specimens  before -us  measure  seven  inches  in  total  length,  and  the  smallest  two 
inches,  none  of  which  being  in  a  perfect  state  of  preservation.  Their  number,  however  has 
enabled  us  to  form  a  correct  idea  of  the  general  fascies  of  the  present  species. 
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The  body,  as  already  stated,  resembles  that  of  Gunnellus  to  a  very  high  degree  ;  it  is  very 
much  compressed,  deepest  upon  its  anterior  third,  and  diminishing  gradually  backwards.  The 
thoracic  region  itself  tapers  towards  the  head,  which  is  suh-conical  and  contained  about  seven 
times  and  a  half  in  the  total  length.  The  mouth  is  proportionally  large  and  its  gape  nearly 
horizontal.  The  posterior  branch  of  the  maxillary  is  curved  rather  abruptly  downwards,  its 
posterior  extremity  falling  evenly  with  a  vertical  line  intersecting  the  posterior  rim  of  the  eye. 
The  teeth  are  conspicuous  ;  upon  the  extremity  of  both  jaws  we  notice  suh-conical,  nearly  erect, 
teeth,  much  larger  than  the  rest,  and  which  we  have  designated  as  the  canines.  Two  may  he 
seen  upon  the  upper  jaw  and  four  upon  the  lower,  the  outermost  of  which  being  much  larger 
than  the  inner,  and  larger  also  than  those  of  the  upper  jaw. 

The  branches  of  the  jaws  exhibit  each  one  series  of  suh-conical  teeth,  largest  upon  the  middle 
of  the  series.  Upon  the  upper  jaw  (premaxillaries)  we  observe  a  second  and  inner  series  of 
much  smaller,  more  numerous,  and  very  slender  teeth.  The  eye  is  sub-circular,  its  diameter 
entering  nearly  five  times  in  the  length  of  the  side  of  the  head.  There  are  six  slender  branchi- 
ostegal  rays  on  either  side,  and  the  branchial  apertures  being  continuous  under  the  throat 
without  longitudinal  splitting  towards  the  hyoidian  apparation.  The  dorsal  fin  commences  at 
a  short  distance  from  the  occiput,  is  quite  low  and  composed  of  spiny  rays  exclusively,  and 
terminates  at  the  base  of  the  caudal  to  which  it  is  contiguous.  The  anal,  on  the  other  hand,  is 
composed  exclusively  of  very  slender,  soft,  and  articulated  rays,  being  likewise  contiguous  to 
the  caudal.  Its  origin  is  situated  a  little  nearer  the  end  of  the  snout  than  the  extremity  of  the 
caudal  fin.  The  latter  is  moderately  developed  and  rounded  upon  its  periphery.  The  ventrals 
are  wanting,  and  the  pectorals  quite  diminutive. 

We  can  detect  no  traces  of  scales  ;  but  we  observe  three  lateral  mucous  ducts  extending  from 
the  head  to  the  base  of  the  caudal  fin  ;  they  are  equidistant,  though  the  upper  and  the  lower 
approximate  more  the  dorsal  and  ventral  outlines  than  the  middle  one.  A  fourth  duct  may  he 
seen  extending  from  the  base  of  the  pectoral  fin  to  the  vent  ;  it  is  connected  to  its  neighbor  of 
the  sides  by  a  common  branch  which,  from  under  the  pectorals,  extends  to  the  hyoidian  apparatus. 
The  two  uppermost  ducts  are  connected  anteriorly  by  a  thoracico-occipital  bent,  which  from  the 
middle  of  the  occiput  sends  a  branch  to  the  origin  of  the  dorsal  fin.  All  these  ducts  have  small 
alternating  lateral  branches,  which  correspond  to  the  myocoms  of  the  great  lateral  muscle.  The 
main  ducts  themselves  occupying  the  bents  or  curvatures  of  those  very  same  myocomma.  The 
opercular  hones  and  jaws  are  very  porous  also. 

The  ground  color  is  dark  olive  ;  dorsal  region  and  posterior  half  of  the  body  clouded,  macu¬ 
lated  or  marmorated  with  brown  or  blackish  brown.  Abdomen  unicolor.  Two  post-ocular 
blackish  vittae  may  be  seen  crossing  the  cheek. 
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CEBIDICHTHYS,  Ayres. 

Gen.  Char. — Body  very  elongated  and  very  much  compressed.  Head  moderate  and  oblong ;  snout  obtuse  ;  mouth  large. 
Conical  maxillar  teeth,  disposed  upon  a  double  series.  Velvet-like  teeth  upon  the  vomer  and  palatines.  Tongue  smooth. 
Branchial  apertures  continuous  under  the  throat.  Dorsal  and  anal  fins  contiguous  to  the  caudal,  which  is  exteriorly  rounded. 
An  anterior  spiny  dorsal  fin  lower  than  the  soft,  and  continuous  with  it.  Anal  fin  spineless.  Ventral  fins  wanting.  Scales 
very  small ;  lateral  line  approximating  the  back. 

Syn. — Cebidichthys,  Ayres,  in  Proc.  Cal.  Acad.  Nat.  Sc.  1, 1855,  59. 

The  absence  of  ventral  fins  in  this  genus  will  distinguish  it  from  Gunnellus ,  and  the  structure 
of  the  dorsal  fin  from  Apodichthys ,  to  which  it  is  otherwise  related  hy  the  want  of  ventrals. 
The  presence  of  teeth  on  the  palatine  hones  and  the  spineless  anal  fin  are  other  traits  hy  which 
it  may  be  distinguished  from  the  latter. 

It  is  yet  doubtful  whether  Blennius  alectrolophus  of  Pallas  (Zoogr.  Rosso-Asiatica,  111,  1831, 
114),  is  specifically  distinct  from  the  species  described  further  on.  Should  it  prove  identical, 
the  name  of  G.  alectrolophus  must  be  restored  to  it,  otherwise,  stand  as  a  second  species  in  the 
present  genus. 

CEBIDICHTHYS  YIOLACEUS,  Gird. 

Plate  XXV b,  Figs.  4  and  5. 

Spec.  Char. — Upper  surface  of  head  narrow,  declivoTts  laterally.  A  fleshy  crest  along  the  cranial  ridge.  Mouth  large  ; 
posterior  extremity  of  maxillaries  extending  to  a  line  drawn  across  the  posterior  rim  of  the  orbit.  Origin  of  anal  fin  situated 
opposite  the  anterior  margin  of  the  soft  dorsal.  Ground  color  uniform  brownish  violet.  An  occipito-ocular  vitta  of  deep 
purplish  violet.  Two  other  vittae  of  the  same  hue  extend,  one  from  the  postero-inferior  rim  of  the  orbit,  the  other  from  the 
anterior  rim,  obliquely  backwards  across  the  cheeks  and  opercular  apparatus. 

Syn. — Apodichthys  violaceus,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  150. 

Cebidichthys  cristagalli,  Ayres,  in  Proc.  Cal.  Acad.  Nat.  Sc.  I,  1855,  58.  PI.  I,  figs.  1-3. 

Since  this  species  was  first  described  we  have  had  an  opportunity  of  examining  a  specimen 
measuring  fifteen  inches,  sent  to  the  Smithsonian  Institution  hy  Dr.  Ayres.  The  head 
constitutes  the  seventh  or  eighth  of  the  total  length,  the  seventh  in  the  young,  the  eighth  in 
the  adult.  Its  upper  surface  is  narrow  and  ridge-like,  sloping  sideways  outwardly  towards  a 
rather  broad  inferior  surface.  A  cutaneous  or  fleshy  crest  may  he  seen  extending  from  the 
occiput  to  the  extremity  of  the  snout.  The  latter  is  so  inconspicuous  in  the  immature 
individuals  that  it  escaped  our  notice  when  we  first  described  the  species.  The  gape  of  the 
mouth  is  slightly  oblique  upwards  ;  the  posterior  extremity  of  the  maxillary  extending  to  a 
vertical  line  intersecting  the  posterior  rim  of  the  orbit.  The  teeth  constituting  the  outer  row 
are  much  larger  than  the  rest,  which  are  rather  irregularly  disposed,  and  upon  the  upper  jaw 
assuming  a  more  card-like  appearance  than  anything  else.  Upon  the  vomer  and  palatines  they 
are  velvet-like  altogether.  The  lips  are  fleshy.  The  eye  is  rather  small  and  sub-circular,  its 
diameter  entering  six  or  seven  times  in  the  length  of  the  side  of  the  head.  The  hranchiostegal 
rays,  six  in  number  on  either  side,  are  rather  stoutish  and  contained  in  a  quite  tough 
membrane.  The  branchial  aperture  is  very  wide,  its  external  outline  being  quite  emarginated 
under  the  hyoid  apparatus. 

The  dorsal  fin  commences  opposite  or  somewhat  posterior  to  the  base  of  the  pectorals.  It  is 
composed  of  about  twenty-five  spiny  rays  extending  to  a  line  intersecting  the  origin  of  the  anal, 
where  the  fin  raises  a  little,  and  instead  of  spiny  rays  is  composed  of  soft,  articulated,  and 
branched  ones  to  its  termination.  The  origin  of  the  anal  is  nearer  the  extremity  of  the  snout 
16  a 
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than  the  insertion  of  the  caudal ;  the  rays  of  which  it  is  composed  are  all  soft,  articulated,  and 
branched.  It  increases  slightly  in  depth  from  its  origin  to  its  terminus.  The  caudal  fin  is 
slender,  being  enclosed  for  half  its  length  by  both  the  dorsal  and  anal  fins.  The  pectorals  are 
small  and  sub- ovoid  in  shape. 

Br.  VI :  VI ;  D  XXV,  42  ;  A  42  ;  C  2,  1,  7,  6,  1,  2  ;  VO;  P  10. 

The  scales  are  very  small,  imbedded,  not  imbricated;  they  are  elongated,  narrowest  anteriorly j 
exhibiting  concentric  striae,  hut  no  diverging  grooves.  The  entire  head  is  smooth  and  scaleless. 
The  lateral  line,  from  the  upper  and  posterior  angle  of  the  opercle,  ascends  by  a  gradual  curve, 
extends  along  the  upper  region  of  the  hack,  nearer  the  base  of  the  dorsal  than  the  middle  of  the 
flanks,  and  terminates  before  it  reaches  the  caudal  fin.  It  is  composed  of  two  irregular  parallel 
rows  of  pores  in  communication  with  a  main  tube.  Prom  the  origin  of  the  lateral  line,  near 
the  thoracic  belt,  a  series  of  pores  proceeds  along  the  temporal  region,  and  when  half  way  it 
bifurcates,  one  series  going  to  the  occiput,  the  other  to  the  orbit,  which  it  surrounds.  Another 
series  extends  along  the  limb  of  the  preopercle  and  dentar  hone  (lower  jaw). 

The  anterior  portion  of  body  and  head  is  of  a  uniform  deep  brownish  violet ;  the  posterior 
portion  exhibits  a  somewhat  more  brownish  hue,  over  which  is  spread  a  violaceous  tint;  the  fins 
are  all  deep  violet.  A  deep  purplish  violet  crescent-shaped  vitta  extends  from  either  eye  to  the 
occiput.  Two  oblique  vittse  on  the  sides  of  head,  margined  with  a  white  filet,  start,  one  from 
the  anterior  rim,  the  other  from  the  posterior  half  of  the  orbit  to  the  branchiostegal  apparatus. 

References  to  the  figures. — Plate  XXV  b,  fig.  4,  represents  C ebidichthys  violaceus,  size  of  life, 
from  Monterey,  California.  Fig.  5  is  an  enlarged  view  of  a  scale  taken  upon  the  middle  of  the 
flanks. 
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LUMPENUS,  Reinh. 

Gen.  Char. — Body  very  elongated,  compressed,  or  sub-cylindrical.  Head  moderate ;  snout  sub-conical ;  mouth  moderate. 
Canine  and  card-like  teeth  upon  the  jaws  ;  card  or  velvet-like  teeth  upon  the  palatines.  Vomer  toothless.  Tongue  smooth. 
Branchial  apertures  continuous  under  the  throat.  Dorsal  rays  all  spinous ;  anal  rays  all  soft.  Caudal  lanceolated  not  contiguous 
to  either  the  dorsal  or  anql.  Ventral  fins  slender,  inserted  under  the  throat,  in  advance  of  the  base  of  the  pectorals.  Pectorals, 
large,  fan-like.  Scales  quite  small  ;  lateral  line  inconspicuous. 

Syn. — Lumpenus,  Reinh.  in  Overs.  Vidensk.  Selsk.  Forh.  1835- ’36. — Kroyer,  in  Kong.  Danske  Vidensk.  Selsk.  Naturw. 

og  Mathem.  Afhandl.  VII,  1838,  194  ;  &,  Danm.  Fiske.  I,  1840,  332. — Nilss.  Skand.  Faun.  IV,  1852,  190. 
Leptognnnellus,  Ayres,  in  Proc.  Cal.  Acad.  Nat.  Sc.  1,  1855,  26. 

Species  of  this  genus  are  not  uncommon  in  the  northern  seas.  Many  years  ago  a  tolerably 
good  figure  was  given  of  one  of  them  by  Walbaum  in  his  edition  of  Artedi’s  “  Grenefa  of 
Fishes,”  under  the  name  of  Blennius  lampraetiformis  ( Blennius  islandicus,  Mohr.)-.  Several 


FISHES - BLENNIDAE — LUMPEN' US  AN GUILLARIS. 


123 


other  species  have  been  referred  to  the  genus  Clinus,  whence  removed  by  Kroyer  and  placed  in 
Reinhardt’s  genus. 

Nilsson  sub-divides  still  further  the  species  heretofore  referred  to  Lumpenus,  proposing  the 
genus  Ctenodon  for  Clinus  maculatus  of  Fries,  Lumpenus  aculeatus,  Reinh.,  and  allied  species. 

LUMPENUS  ANGUILLARIS,  Grd. 

Plate  XXVb,  Fig.  1-3. 

Spec.  Char. — Head  slender,  continuous  with  the  outline  of  the  body.  Gape  of  mouth  slightly  oblique.  Posterior  extremity 
of  maxillar  bone  extending  to  a  vertical  line  drawn  midway  between  the  anterior  rim  of  the  orbit  and  the  pupil.  Origin  of 
dorsal  fin  situated  opposite  the  base  of  the  pectorals.  Pectorals  and  caudal  spear-shaped  ;  greenish  olive,  upper  regions 
maculated.  Caudal  fin  transversely  barred. 

Syn. — Blennius  anguillaris,  Pall.  Zoogr.  Ross.  Asiat.  Ill,  1831, 176. 

Gunnellus  anguillaris,  Cuv.  &  Val.  Hist.  nat.  Poiss.  XI,  1636,  437. — Storer,  Synops.  1846,  121. 

Leptogunnellus gracilis,  Ayres,  in  Proc.  Cal.  Acad.  Nat.  Sc.  I,  1855,  26. 

The  largest  specimen  before  us  is  thirteen  inches  and  a  half  in  total  length  ;  it  is  the  one 
which  we  have  caused  to  be  figured.  Its  body  is  very  much  compressed,  a  good  deal  more  so, 
posteriorly  to  the  origin  of  the  anal  fin,  than  anteriorly.  The  greatest  depth  is  across  the 
middle  of  the  abdomen,  and  tapers  gradually  backwards.  The  thickness  is  about  the  two- 
thirds  of  the  depth. 

The  head  constitutes  about  the  eighth  or  ninth  of  the  entire  length.  Its  upper  surface  is 
smooth  and  scaleless,  slightly  sloping  towards  the  snout,  which  is  sub-conical.  The  gape  of  the 
mouth  is  slightly  oblique,  the  jaws  being  nearly  even  anteriorly  (inferior  one  slightly  shortest), 
and  the  posterior  extremity  of  the  maxillar  hone  extending  to  a  vertical  line  drawn  midway 
between  the  anterior  rim  of  the  orbit  and  the  pupil.  Exiguous,  canine-like,  or  conical  and 
slender  teeth  may  be  seen  upon  both  jaws,  constituting  a  double  row  upon  the  symphysis  of  the 
dentary  (lower  jaw).  On  the  premaxillaries  we  observe  hut  one  external  series  of  this  type, 
though  several  internal  series  of  card-like  ones  may  he  distinctly  traced  upon  the  body  of  these 
bones.  The  vomer  is  toothless,  whilst  the  palatines  are  provided  each  with  an  elongated  patch 
of  velvet-like  teeth.  The  eye  is  large,  sub-elliptical  in  shape,  approximating  the  upper  surface  of 
the  head.  Its  horizontal  diameter  enters  about  five  times  and  a  half  in  the  length  of  the  side 
of  the  head,  a  little  more  than  once  in  advance  of  their  anterior  rim.  The  cheeks  are  scaly  ; 
the  opercular  apparatus  smooth  and  scaleless  ;  the  branchial  apertures  wide  and  continuous 
under  the  throat,  being  produced  forwards  to  the  base  of  the  hyoid  apparatus.  The  branchiostegal 
rays  themselves  are  slender,  well  developed,  and  six  on  either  side. 

The  dorsal  fin  is  spinous  throughout ;  its  origin  takes  place  immediately  opposite  the  upper 
edge  of  the  base  of  the  pectorals.  The  first  ray  is  quite  small  and  exiguous,  rather  detached 
from  the  fin,  since  there  is  hut  a  rudimentary  membrane  at  its  base.  The  second,  third,  and  fourth 
spines  increase  slightly  in  height  without  being  bound  to  the  fin.  From  the  fifth  to  the  twelfth 
the  rays  still  go  on  increasing  slightly  in  height,  and  the  interradial  membrane  now  connects 
the  two  adjoining  rays,  although  quite  emarginated.  This  emargination  of  the  interradial 
membrane  of  the  dorsal  fin  is  traceable  to  its  entire  length,  although  to  a  lesser  degree.  The 
fin  itself  terminates  at  a  short  distance  from  the  base  of  the  caudal  fin.  The  anal  fin  is  composed 
almost  exclusively  of  articulated  and  dichotomised  rays,  there  being  but  one  rudimentary  spine 
at  its  anterior  margin,  which  is  a  good  deal  nearer  the  extremity  of  the  snout  than  the  base 
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of  the  caudal  fin.  It  terminates  almost  evenly  with  the  dorsal,  though  its  posterior  rays  project 
a  little  further  backwards.  The  depth  of  the  anal  is  nearly  equal  to  the  height  of  the  dorsal, 
with  the  interradial  membrane,  mayhap,  more  deeply  emarginated  yet.  The  caudal  fin  is 
well  developed,  spear-shaped,  and  nearly  equal  to  the  head  in  length.  The  ventrals  are  slender 
and  exiguous,  inserted  under  the  throat,  in  advance  of  the  base  of  the  pectorals.  The  pectorals 
themselves  are  broad,  well  developed,  also  spear-shaped  and  composed  of  dichotomised  rays. 
Br.  VI :  VI ;  D  LXIX  ;  XA  i,  46  ;  C  3,  1,  6,  5,  1,  3  ;  V  i,  3  ;  P.  15. 

The  scales  are  small,  sub- elliptical,  broadest  anteriorly,  cycloid  in  structure,  exhibiting 
diverging  grooves  upon  their  anterior  section  only.  The  lateral  line  is  made  of  a  very  incon¬ 
spicuous  series  of  mucous  pores  ;  from  the  thoracic  arch  it  slightly  descends  until  it  reaches  the 
middle  of  the  flanks,  hence  runs  straightway  to  the  base  of  the  caudal. 

The  ground  color  is  greenish  olive,  the  upper  region  of  the  head  and  body  exhibiting  longi¬ 
tudinally  elongated  small  dark  blotches  resembling  broken  up  bands.  A  series  of  small  black 
spots  may  be  observed  along  the  middle  of  the  dorsal  fin,  and  another  along  its  upper  margin : 
the  spots  corresponding  to  the  rays.  The  first  series  alluded  to  does  not  always  extend  to  the 
whole  length  of  the  fin.  The  inferior  region  is  lighter  and  unicolor,  as  well  as  the  pectorals 
and  ventral  fins,  whilst  the  caudal  is  transversely  barred  with  black  or  dark  brown. 

References  to  the  figures. — Plate  XXVb,  fig.  1,  represents,  size  of  life,  Lumpenus  anguillaris, 
from  the  Bay  of  San  Francisco,  California  ;  fig.  2  is  a  vertical  section  of  the  body  across  the 
middle  of  the  abdomen  ;  fig.  3,  a  scale  from  the  middle  of  the  flanks. 
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ANARRHICIITHYS,  Ayres. 

Gen.  Char. — Body  very  elongated,  very  much  compressed,  taenioid  and  tapering.  Head  moderate  and  oblong;  snout 
obtuse;  mouth  large.  Canine  teeth  upon  the  premaxillaries  and  extremity  of  the  dentary  or  lower  jaw;  pavement-like  teeth 
upon  the  vomer,  palatine,  and  branch  of  the  lower  jaw.  Tongue  soft  and  smooth.  Branchial  apertures  separated  under  the 
throat  by  an  isthmus .  Dorsal  and  anal  fins  continuous  with  the  caudal,  which  is  lanceolated.  Ventral  fins  absent.  Scales 
minute;  lateral  line  not  perceptible. 

Syn. — Jlnarrhichthys,  Ayres,  in  Proc.  Cal.  Acad.  Nat.  Sc.  I,  1855,  32. 

This  genus  differs  from  Anarrhichas,  to  which  it  is  closely  related,  chiefly  by  the  taenioid 
form  of  its  body  and  the  continuity  of  the  dorsal  and  anal  fins  with  the  caudal,  as  in  Zoarces. 
The  head,  in  shape  and  structure,  is  Anarrhichas-\ike.  Zoarces  has  ventral  fins,  which  are 
wanting  in  Anarrhichas  and  Anarrhichtliys. 
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ANARRHICHTHYS  FELIS,  0  r  d  . 

Plate  XXVa,  Figs.  1 — 3. 

Spec.  Char. — Profile  of  head  uniformly  convex;  eye  large  and  circular.  Mouth  deeply  cleft;  posterior  extremity  of 
maxillar  bone  extending  to  a  vertical  line  drawn  across  the  posterior  rim  of  the  orbit.  Origin  of  the  dorsal  fin  situated  ante¬ 
riorly  to  the  base  of  the  pectorals.  Caudal  fin  lanceolated.  Head  and  body  mottled  with  light  ashy  grey  and  dark  olive  green, 
disposed  in  irregular  circles,  lines,  and  blotches,  which  extend  also  to  the  dorsal  fin. 

Syn. — Jlnarrhichas  fells,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  150. 

Jlnarrhichthys  ocellatus ,  Ayres,  in  Proc.  Cal.  Acad.  Nat.  Sc.  I,  1855,  31. 

The  Smithsonian  Institution  has  received  three  specimens  of  this  species  from  Dr.  W.  0. 
Ayres,  of  California,  the  largest  of  which,  being  figured,  measures  over  twenty-two  inches  in 
total  length.  The  head  is  compressed  like  the  body  and  proportionally  well  developed,  forming 
about  the  twelfth  of  the  entire  length.  Its  upper  surface  is  regularly  convex  from  occiput  to 
extremity  of  snout.  The  mouth  is  deeply  cleft ;  its  gape  being  slightly  oblique  upwards,  and 
the  lower  jaw  somewhat  projecting  beyond  the  upper.  The  posterior  extremity  of  the  maxillar 
bone  is  even  with  a  vertical  line  drawn  across  the  posterior  rim  of  the  orbit.  The  lips  are  loose, 
flabby,  and  conspicuous,  whilst  the  nostrils  are  quite  small  and  placed  nearer  the  eye  than 
the  extremity  of  the  snout.  The  teeth  are  very  strong,  the  number  of  canine  varying  according 
to  the  individuals ;  they  occupy  the-  extremity  of  both  jaws,  generally  five  or  six  upon  each, 
disposed  upon  one  row,  and  occasionally  two  or  more  in  each  jaw  also  inwardly  of  the  former. 
The  palatine  teeth  are  much  smaller  than  the  vomerine  ones.  The  eye  is  large,  subcircular, 
approximating  the  upper  surface  of  the  head ;  their  diameter  is  contained  five  times  in  the 
length  of  the  side  of  the  head.  A  rather  wide  isthmus  is  interposed  between  the  gill  apertures 
under  the  throat ;  the  branchiostegal  rays,  seven  on  either  side,  are  slender  and  imbedded  in  a 
thick  branchiostegal  membrane. 

The  body  is  taenioid,  compressed,  deepest  upon  the  throacic  region,  hence  diminishing  gradu¬ 
ally  backwards  until  it  terminates  into  a  point  at  the  extremity  of  the  tail. 

The  dorsal  fin  originates  anteriorly  to  the  base  of  the  pectorals  ;  it  increases  gradually  in 
height  to  about  the  fourth  of  its  length,  hence  diminishing  posteriorly  to  the  base  of  the  caudal. 
The  anal  assumes  the  same  form  as  the  dorsal,  though  much  less  deep  than  the  latter  is  high. 
The  pectorals  are  well  developed,  elongated,  rounded,  and  slightly  scalloped  upon  their 
margin. 

The  rays  of  the  dorsal  fin  are  slender  and  flexible  undivided  spines  ;  those  of  the  anal  and 
caudal  are  articulated  and  dichotomised.  The  interradial  membrane  is  quite  thick,  rendering 
difficult  the  counting  of  the  rays  without  dissection. 

The  scales  are  exceedingly  small,  imbedded  in  the  skin,  not  imbricated  and  much  less  numer¬ 
ous  anteriorly  than  posteriorly.  They  are  sub-circular  with  wide  radiating  grooves  all  around, 
cutting  up  the  concentric  striae. 

The  ground  color  is  light  ashy  grey,  upon  which  irregular  ocellae  and.  blotches  of  dark  olive 
green  are  disposed.  The  ocellae  are  surrounded  by  a  lighter  filet,  giving  a  quite  handsome 
appearance  to  this  fish.  These  ocellae  and  blotches  cover  the  head,  body,  and  dorsal  fin,  the 
upper  margin  of  which  is  light  olive.  A  narrow  band  of  the  same  may  be  observed  posteriorly 
along  the  base  of  the  dorsal  fin  and  middle  region  of  the  caudal.  The  anal  is  uniform  dark 
brown  or  black  with  a  whitish  border  like  the  dorsal.  Its  margin  is  slightly  scalloped.  In 
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young  specimens  the  ocellae  and  blotches  are  small,  exhibiting,  consequently,  more  of  the 
ground  color 

References  to  the  figures. — Plate  XX Ya,  fig.  1,  represents  Anarrichthys  felis,  size  of  life,  from 
the  bay  of  San  Francisco,  California.  Fig.  2  is  a  section  of  the  body  taken  immediately 
behind  the  thorax.  Fig.  3  is  a  scale  taken  upon  the  dorsal  region  beyond  the  middle  of  the 
length  of  the  body. 

List  of  specimens. 


Catal. 

No. 

Cor. 

No. 

No.of 

spec. 

Sex  and 

age. 

Locality. 

When 

collected. 

Whence  obtained. 

Orig. 

No. 

Nature  of 
specimens. 

Collected  by — 

511 

3 

Adult. . 

Scin  Francisco,  Cal..i 

1856 

Dr.  W.  0.  Ayres  . . . 

12  - 

Alcoholic. 

Dr.  Ayrnsr 

692 

3380 

1 

• .do. • • . 

California..  ......... 

1853 

Lt.  W.  P.  Trowbridge 

Bones ...  • 

Lieut.  Trowbridge.. 

693 

3381 

1 

• .do. • • . 

Monterey,  Cal. , ,  - . . 

1853 

Family  GrOBIDAE,  Bonap. 

The  body  is  small  in  size  and  sub-fusiform  in  shape,  generally  protected  with  scales  either 
cycloid  or  ctenoid  in  structure.  The  united  ventrals  assume  the  shape  of  a  funnel,  being 
themselves  composed  of  an  external  undivided  ray,  and  soft,  articulated,  and  sometimes  branched 
ones.  They  are  inserted  either  in  advance,  under,  or  posterior  to  the  base  of  the  pectorals.  The 
rays  of  the  pectoral  fins  are  divided.  The  dorsal  fin  is  always  composed  of  spinous  and  of 
articulated  rays,  constituting  sometimes  two  distinct  fins,  occasionally  contiguous  upon  their 
base.  The  maxillary  teeth  are  of  various  kind — velvet,  card-like,  or  canines.  The  palate  itself 
is  toothless.  The  gills,  four  in  number,  are  complete  ;  that  is  to  say,  each  one  is  composed  of 
two  fully  developed  branchial  combs.  The  last  branchial  split  (or  aperture)  itself  may  be  ob¬ 
served  between  the  fourth  gill  and  the  inferior  pharyngeal  bone.  An  air  bladder  exists  in 
several  of  the  types  composing  this  family.  There  are  no  pyloric  appendages. 

Syn. — Gobidae,  Bonap.  Saggio  Distr.  metod.  Anim.  Vertebr.  1831,  110. 

Gobioides,  Cuv.  Regn.  Anim.  II,  1817,  249  ;  2d  ed.  II,  1829  ;  &,  ed.  illustr.  Poiss.  169. — Agass.  Poiss.  foss. 

IV,  1834.— Cuv.  &  Val.  Hist.  nat.  Poiss.  XI,  1836,  187. 

Gobioideae,  Richards.  Faun.  Bor.  Amer.  Ill,  1836,  88. 

Gobioidei,  Mull,  in  Wiegm.  Arch.  f.  Naturg.  I,  1843,  297. 

Several  members  of  this  family  exhibit  a  papilla  genitalis  in  both  sexes,  as  is  also  the  case  in 
the  Blenniods  above  referred  to. 

GOBIUS,  Artedi. 

Gen.  Char. — Body  elongated,  sub-fusiform,  compressed,  covered  with  scales  cycloid  in  structure  and  moderate  in  size.  The 
head  is  sub-conical,  more  or  less  elongated,  its  upper  surface  scaleless.  Mouth  of  moderate  size.  Velvet  or  card-like  teeth 
upon  both  jaws,  the  external  series  oftentimes  stronger  and  more  conspicuous.  An  isthmus.  Palate  toothless.  Two  dorsal  fins, 
entirely  separated  or  contiguous  upon  their  base.  Caudal  posteriorly  entire.  Anal  situated  opposite  the  second  dorsal,  and, 
like  the  latter,  not  united  to  the  caudal.  Ventrals  inserted  under  the  thorax.  Pectorals  well  developed. 

Syn. — Gobius,  Artedi,  Gen.  Pise.  ed.  Walbaumi,  1792,  188. — Linn.  Syst.  Nat.  ed.  Gmelini,  I,  1788,  1196. — Cuv. 

Regn.  Anim.  II,  1817,  254;  2d  ed.  II,  1829  ;  &,  ed.  illustr.  Poiss.  177.— Cuv.  &  Val.  Hist.  nat. 

Poiss.  XII,  1837,  1. — DeKay,  New  Y.  Faun.  IV,  1842,  160. — Storer,  Synops.  1846,  124. 

The  genus  Gobius,  as  characterized  above,  reduces  very  materially  the  number  of  species 
which  it  is  intended  to  include.  Further  observations  upon  the  numerous  species  already 


FISHES - GOBiDAE — GOBIUS  LEPIDUS.  127 

described  may  require  the  foundation  of  several  other  genera,  with  which  the  present  one  will 
have  to  harmonize. 

1.  GOBIUS  LEPIDUS,  Grd. 

Plate  XXVa,  Figs.  5 — 6. 

Spec.  Char. — Body  elongated,  slender,  and  very  compressed.  Head  sub-conical ;  jaws  equal ;  gape  of  mouth  oblique  ;  pos¬ 
terior  extremity  of  maxillary  extending  to  a  vertical  line  drawn  back  of  the  pupil.  Interocular  space  narrow.  Reddish  brown  ; 
fins  blackish. 

Stn. — Gobius  gracilis,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  134. 

The  specific  name  of  gracilis  being  preoccupied  in  the  genus  Gobius ,  for  a  British  species,  we 
propose  the  above  as  a  substitute. 

About  three  inches  and  a  quarter  in  total  length — body,  head,  and  caudal  fin,  included.  The 
body  is  slender,  of  an  elongated  aspect,  very  much  compressed,  and  gradually  diminishing  in 
depth  from  the  nape  to  the  peduncle  of  the  tail.  The  greatest  depth  taken  beneath  the  first 
dorsal  fin  enters  seven  times  and  a  half  in  the  total  length,  whilst  the  least  depth  on  the 
peduncle  of  the  tail  is  about  two-thirds  of  the  greatest. 

The  head  is  elongated  and  sub-conical,  constituting  about  the  fifth,  or  a  little  more,  of  the 
total  length.  The  jaws  are  even,  and  the  gape  of  the  mouth  is  oblique  ;  the  posterior  extremity 
of  the  maxillary  reaches  a  vertical  line  passing  immediately  behind  the  pupil.  The  eye  is  large, 
sub-elliptical;  its  longitudinal  diameter  entering  about  four  times  in  the  length  of  the  side  of  the 
head.  The  interocular  space  is  very  narrow,  measuring  but  one  fifteenth  of  an  inch.  The 
branchial  fissures  are  separated  under  the  throat  by  a  wide  isthmus. 

The  first  dorsal  fin  is  a  little  lower  than  the  second,  and  separated  from  the  latter  by  a  con¬ 
siderable  space.  The  caudal,  which  is  contained  five  times  and  a  half  in  the  total  length,  is 
rounded  upon  its  posterior  margin.  The  anal  is  not  quite  so  long  as  the  second  dorsal,  but  as 
deep  as  the  latter  is  high,  if  not  deeper.  The  vent,  placed  immediately  in  advance  of  the  anal, 
is  opposite  the  anterior  margin  of  the  second  dorsal.  The  origin  of  the  ventral  corresponds  to 
a  line  drawn  immediately  behind  the  base  of  the  pectorals  ;  their  posterior  extremity  is  far 
from  reaching  the  vent ;  they  are  elongated,  sub-lanceolated.  The  pectorals  are  broad  and  short, 
since  their  posterior  ex'tremity  does  not  extend  as  far  as  the  tip  of  the  ventrals.  Both,  the  base 
of  the  pectorals  and  the  origin  of  the  ventrals,  are  situated  in  advance  of  the  anterior  margin 
of  the  first  dorsal  fin. 

D  YII,  20  ;  A  17  ;  C  5,  1,  6,  5,  1,  4  ;  V  5  ;  P  20. 

The  scales  are  very  small,  extending  over  the  cheeks  and  opercular  apparatus.  We  could 
detect  no  lateral  line,,  but  many  scales  had  fallen  owing  to  their  deciduous  character. 

The  color  of  the  head  and  body  is  reddish  brown,  minutely  and  inconspicuously  dotted  with 
grey  or  black,  apparent  under  the  magnifying  glass.  The  throat  and  fins  are  blackish,  or  greyish 
black,  the  latter  occasionally  margined  or  tipped  with  white. 


List  of  specimens. 


Catal . 
No. 

No.  of 

spec. 

Locality. 

When 

collected. 

Whence  obtained. 

Nature  of 
specimens. 

Collected  by — 

361 

362 

i 

i 

San  Francisco,  California . 

1853 

1855 

Lieut.  R.  S.  Williamson. . . 

Alcoholic. . . 

Dr.  Heermann . 

Dr.  JVpwhfirry.  ----- 
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2.  GrOBIUS  NEWBERRII,  Grd. 

Spec.  Char.-  Body  slender  and  compressed.  Head  blunt  and  rounded  off;  jaws  equal  ;  gape  of  mouth  oblique  ;  posterior 
extremity  of  maxillary  extending  to  a  vertical  line  drawn  back  of  the  orbit.  Interocular  space  broad.  Olivaceous,  variegated 
with  black. 

Syn. — Gobius  newberrii,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  136  ;  and,  in  Bost.  Journ.  of  Nat.  Hist.  VI, 
1857  ;  Plate  XXV,  figs.  5—8. 

This  is  quite  a  handsome  species,  less  elongated  in  its  general  aspect  and  more  fusiform  in  its 
outline  than  G.  lepidus.  The  largest  specimen  we  have  seen,  out  of  many,  measured  but  little 
over  two  inches. 

The  body  is  compressed,  swollen  upon  the  thoracic  region,  and  tapering  posteriorly  in  a  very 
decided  manner.  The  greatest  depth  is  contained  about  five  times  and  a  half  in  the  total  length, 
and  the  least  depth,  on  the  peduncle  of  the  tail,  is  about  one-half  the  greatest. 

The  head  is  obtuse  or  else  the  snout  is  rounded  anteriorly  so  as  to  give  the  entire  region  an 
obtuse  appearance.  It  is  contained  four  times  and  a  half  in  the  entire  length.  The  jaws  are 
equal  and  the  gape  of  the  mouth  is  oblique,  precisely  as  in  G.  lepidus.  The  posterior  extremity 
of  the  maxillary  extending  to  a  vertical  line  drawn  hack  of  the  orbit.  The  eye  is  small,  sub¬ 
circular,  its  horizontal  diameter  entering  about  four  times  in  the  length  of  the  side  of  the  head. 
The  interocular  space  is  quite  broad,  compared  to  the  same  region  in  G.  lepidus ,  since  in 
specimens  a  good  deal  smaller  it  is  nearly  double  the  width  it  has  in  the  latter.  The  branchial 
fissures  are  likewise  separated  under  the  throat  by  a  wide  isthmus. 

The  first  dorsal  fin  is  separated  from  the  second  by  a  narrow  space,  not  contiguous  as  formerly 
stated  by  us.  It  is  also  lower.  As  to  its  length,  it  is  contained  once  and  a  half  in  that  of  the 
second  dorsal,  measured  upon  their  bases.  The  anal  is  as  deep  as  the  second  dorsal  is  high,  it 
is  shorter  upon  its  base,  and  its  anterior  margin  placed  a  little  posterior  to  the  anterior  margin 
of  the  latter.  Both  fins  terminate  evenly  posteriorly,  whilst  in  G.  lepidus  the  tips  of  the 
posterior  rays  of  the  dorsal  project  further  hack  than  those  of  the  anal.  These  fins  have  also  a 
proportionally  longer  base  in  G.  lepidus  than  in  the  present  species.  The  caudal  fin  is  rounded 
upon  its  posterior  margin  and  constitutes  a  little  more  than  the  fifth  of  the  entire  length.  The 
vent  has  the  same  position,  opposite  the  anterior  margin  cf  the  second  dorsal,  than  in  G.  lepidus , 
and  the  tips  of  the  ventral  fins  are  far  from  reaching  it.  The  latter  are  suh-ovate,  inserted 
immediately  under  the  base  of  the  pectorals.  The  pectorals,  themselves,  are  suh-ovate  also  ; 
their  posterior  extremity  projects  beyond  that  of  the  ventrals.  Thus,  in  the  relative  position 
and  extension  of  the  pectoral  and  ventral  fins  we  have  good  discriminating  characters  between 
this  species  and  G.  lepidus.  The  formula  of  the  fins  is  as  follows  : 

D  VIII,  13  ;  A  12  ;  C  3,  1,  6,  6,  1,  2  ;  V  5  ;  P  18. 

The  scales  are  small  and  quite  inconspicuous ;  a  lateral  line  is  not  apparent.  The  scales 
themselves  are  sub-circular,  deeper  than  long,  cycloid  in  structure,  exhibiting  diverging  grooves 
upon  their  anterior  section  only.  They  are  smaller  upon  the  upper  than  upon  the  lower  regions 
of  the  body. 

The  ground  color  is  olivaceous,  though  the  dorsal  region  appears  almost  blackish,  owing  to 
the  accumulation  of  innumerable  black  dots  which  constitute  small  blotches  encircling  isolated 
spots  of  the  ground  color.  The  middle  region  of  the  flanks  is  equally  mottled  with  black  ;  the 
inferior  regions  alone  being  unicolor.  The  dorsals  and  anal  are  either  entirely  blackish,  and 
margined  with  white,  or  else  the  second  dorsal  is  spotted  like  the  back.  The  caudal  is  olivaceous, 
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with  transverse  series  of  black  spots  simulating  continuous  narrow  bands.  The  pectorals  and 
ventrals  are  unicolor  and  rather  lighter  than  the  belly  and  inferior  surface  of  the  head.  The 
upper  surface  of  the  head  presents  the  same  hue  as  the  hack. 


List  of  specimens. 


Catal. 

No. 

No.  of 

specs. 

Sex  and 
age.  ' 

Locality. 

When  col¬ 
lected. 

Whence  obtained. 

Nature  of 
specimens. 

Collected  by — 

360 

24 

Adult.. 

Tomales  Bay,  Cal _ 

1856 

E.  Samuels _ 

Alcoholic _ 

E.  Samuels . . 

Family  CYCLOPTE  RID AE ,  B  o  n  a  p . 

The  body  is  scaleless  and  protected  by  a  naked  skin,  sometimes  flabby,  at  others  leathery,  and 
occasionally  studded  with  small  indurated  plates.  The  united  ventral  fins  are  discoid ;  their 
soft  rays  being  undivided.  The  same  is  true  with  regard  to  the  rays  of  the  pectorals,  except 
in  the  genus  Cyclopterus,  where  they  bifurcate.  The  anterior  dorsal  fin  is  often  wanting  or  else 
reduced  to  a  mere  unnoticed  rudiment.  There  are  three  and  half  gills,  the  fourth  having  but 
one  branchial  comb.  The  last  branchial  aperture  or  split  is  wanting. 

Syn. — Cyclopteridae,  Bonap.  Sagg.  Distr.  meth.  Anim.  Vert.  1831,  118. — De  Kay,  N.  Y.  Faun.  IV,  1842,305. — Storer, 
Synops.  1846,  228. 

The  representatives  of  this  family  are  mostly  acanthopterians,  Lepadogaster  being  a  malacop- 
terian.  It  has  been  observed  by  Joh.  Muller  that  the  pyloric  appendages  do  not  constitute  a 
family  trait ;  the  latter  being  quite  numerous  in  the  genus  Cyclopterus,  or  Lump-fish,  whilst 
they  are  entirely  wanting  in  Lepadogaster  and  Gobiesox,  which  belong  to  the  same  family.  The 
papila  genitalis,  the  same  anatomist  has  observed  in  both  sexes  in  the  species  of  Lepadogaster, 
and  at  least  in  the  male  sex  in  the  species  of  Gobiesox. 


LEPADOGASTER,  Gouan. 

Gen.  Char. — Head  large,  broad  and  depressed,  without  tentacles.  Mouth  moderate  sized,  provided  with  small  and  conical 
teeth  upon  the  premaxillaries  and  the  lower  jaw.  Palate  smooth.  Body  scaleless,  anteriorly  broad  and  sub-depressed,  posteri¬ 
orly  compressed  and  tapering.  One  soft- rayed  dorsal  fin  more  or  less  elongated,  not  continuous  with  the  caudal.  Anal  fin 
elongated  also  and  likewise  separated  from  the  caudal.  Posterior  margin  of  caudal  fin  rounded  off.  Ventrals  united  into  a 
sub-circular  abdominal  disc,  conjointly  with  a  portion  of  the  pectorals.  Branchial  apertures  continuous  under  the  throat  and 
partly  overlapped  by  the  anterior  edge  of  the  abdominal  disc . 

Syn. — Lepadogaster,  Gouan,  Hist.  Pise.  1770. — Risso,  Ichth.  de  Nice,  1810  ;  Hist.  nat.  Eur.  merid.  Ill,  1826,  271. — 
Cuv.  Regn.  Anim.  II,  1817,  224 ;  2d,  ed.  II,  1829  ;  &  ed.  Illustr.  Poiss.  307. 

The  generic  characters  which  are  here  assigned  to  Lepadogaster  are  chiefly  derived  from  the 
species  of  our  western  coast,  the  only  one  at  our  command  at  the  present  time.  The  numerous 
species  which  have  been  referred  to  this  genus  must  be  distributed  into  several  genera  with 
more  closely  defined  characters. 
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LEPADOGASTER  MAEANDRICUS,  Grd. 

Spec.  Char. — Upper  surface  of  head  very  much  depressed  ;  eyes  moderate,  and  directed  upwards  and  forwards.  Angle  of 
the  mouth  extending  to  a  vertical  line  drawn  in  advance  of  the  eye.  Upper  jaw  slightly  protruding  beyond  the  lower.  Dorsal  fin 
nearly  equal  to  the  caudal  in  length,  but  inserted  more  anteriorly.  Ground  color  olivaceous  brown,  with  darkish  work  of  black 
line  all  over  the  head  and  body.  Inferior  surface  of  head  and  belly  dull’yellow. 

Syn. — Lepadogaster  reticulatus,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  155. 

The  specific  name  which,  on  a  former  occasion,  we  had  bestowed  upon  this  fish  having  proved 
preocupied  by  a  species  of  the  Meditteranean  sea,  described  by  Risso,  “  Histoire  naturelle  de 
1’Europe  meridionale,  vol.  Ill,  1826,  2*7t7,”  we  have  availed  ourselves  of  the  present  opportunity 
to  give  it  another  appellation,  although  the  latter,  with  several  others  of  its  congeners,  may 
hereafter  constitute  a  generic  group  distinct  from  that  of  Lepadogaster  proper. 

The  head  is  broad,  semi-elliptical  when  viewed  from  above.  Its  upper  surface,  which  is  very 
much  depressed,  is  declivous  sideways  as  well  as  towards  the  snout.  It  constitutes  nearly  the 
third  of  the  entire  length,  which,  in  the  specimen  described,  is  about  three  inches  and  a  half. 
Its  inferior  surface  is  flattened.  The  mouth  is  broad  in  a  front  view  of  it,  but  not  deeply  cleft, 
for  its  angle  extends  to  a  vertical  line  drawn  across  the  anterior  rim  of  the  orbit  only.  The 
upper  jaw  is  somewhat  protruding  beyond  the  symphysis  of  the  lower  one.  The  eye  is  small, 
sub-elliptical  in  shape,  situated  towards  the  upper  surface  of  the  head,  and  directed  upwards 
and  forwards  ;  its  horizontal  diameter  is  contained  about  six  times  in  the  length  of  the  sides  of 
the  head.  The  opercular  apparatus  is  entirely  buried  in  the  muscles  of  that  region,  and  which 
are  quite  developed.  The  branchial  apertures  are  continuous  under  the  throat,  overlapped  by 
the  anterior  margin  of  the  membranous  abdominal  expansion.  The  branchiostegal  rays  are  six 
on  either  side,  though  three  only,  the  innermost,  are  fully  developed,  the  others  remaining 
quite  rudimentary  upon  the  middle  region  of  the  throat.  The  base  of  the  anterior  portion  of 
the  pectoral  fin  is  very  fleshy,  bearing  a  membranous  pouch-like  expansion  quite  conspicuous 
posteriorly  to  the  edge  of  the  opercle. 

The  body  is  anteriorly  broader  than  deep  ;  it  diminishes  gradually  in  depth  and  width 
towards  the  origin  of  the  tail,  which  is  quite  compressed  and  very  much  reduced,  terminated  by 
a  slender  caudal  fin  rounded  off  upon  its  external  margin.  The  origin  of  the  dorsal  fin  is 
situated  opposite  the  vent  and  further  apart  from  the  extremity  of  the  snout  than  the  tip  of  the 
caudal.  It  is  composed  of  articulated,  but  simple  and  undivided  rays,  thirteen  or  fourteen  in 
number,  the  tips  of  the  posterior  ones  not  quite  reaching  the  insertion  of  the  caudal  The  anal 
begins  a  little  further  back  than  the  dorsal,  being  as  deep  as  the  latter  is  high,  and  extending 
a  little  further  posteriorly,  the  tips  of  the  posterior  rays  nearly  reaching  the  base  of  the  caudal. 
The  rays  of  which  it  is  composed  are  all  simple  and  articulated.  Even  the  rays  of  the  caudal 
are  simple  and  undivided,  as  usual  articulated.  The  ventrals  are.  inserted  upon  the  middle 
of  the  convexity  of  the  pelvic  bones.  Their  rays  are  sub-cartilaginous,  imbedded  in  the 
membranous  disc  which  they  constitute,  either  nine  or  ten  in  number  and  simple,  or  else  four 
or  five  branched  ones,  a  fact  which  we  could  not  make  out  clearly,  having  but  one  specimen  at 
our  command.  At  any  rate  we  could  see  no  rudiment  of  a  spiny  ray,  such  as  is  said  to  exist 
in  Gobiesox.  The  anterior  pectorals  are  broad,  exteriorly  rounded,  composed  of  twenty-three 
articulated  but  undivided  rays,  the  twenty  uppermost  being  slender,  and  forming  a  fan-shaped 
fin  situated  upon  the  side  of  the  chest,  whilst  the  three  lowermost  are  stouter,  somewhat 
independent  from  the  other,  and  situated  under  the  head,  where  they  complete  the  disc  formed 
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by  the  union  of  the  ventrals.  The  membranous  expansion  is  very  considerable  under  the 
throat  and  overlaps  the  branchial  apertures,  which,  as  already  stated,  are  continuous.  The 
surface  of  the  discoid  expansion  exhibits  large  -pavement-like  papillae  upon  its  anterior 
periphery.  The  posterior  portion  of  the  pectorals  are  quite  independent  from  the  ventral  disc. 
They  are  situated  sidewise  in  the  rear  of  the  ones  just  described  and  inserted  upon  the  thoracic 
arch.  Subovate  in  shape,  the  rays  of  which  they  are  composed  are  very  slender,  articulated  • 
undivided  inferiorly  and  dichotomised  superiorly,  the  inferior  rays  being  much  more  slender  than 
the  upper  ones.  They  are  quite  numerous.  Their  absolute  number  we  could  not  ascertain. 

Br.  VI :  VI ;  D  14  ;  A  13  ;  C  3,  1,  5,  4,  1,  3  ;  Y  10  ;  P  23. 

The  skin  is  naked,  scaleless,  and  rather  leathery  than  soft  and  flabby,  as  in  other  genera  of 
this  family.  There  are  neither  filaments  nor  flaps  of  any  kind  about  the  head  or  elsewhere. 
A  small  conical  papilla  genitalis  was  observed  upon  the  specimen  before  us,  and  which  is  a  female 
full  of  roe.  A  small  specimen  of  a  species  of  Patella  was  found  in  its  stomach. 

The  ground  color  is  olivaceous  brown  above,  the  inferior  surface  of  the  head  and  belly  being 
of  a  dull  yellow.  Upon  the  upper  surface  of  the  head  and  body  and  sides  of  the  tail  extends 
a  beautiful  mesh  work  of  black  lines. 


List  of  specimens. 


Catal. 

No. 

No.  of 

spec. 

Sex  and 

age. 

Locality. 

When  col¬ 
lected. 
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Nature  o 
specimen. 

Collected  by — 

616 

i 

Adult.. 

San  Luis  Obispo,  Cal - 

1853 

Lt.  W.  P.  Trowbridge. 

Alcoholic  - 

Lt.  W.  P.  Trowbridge.  . 

517 

i 

Young. 

S.  Faralones,  Cal _ 

1855 

518 

’  i 

1855 

_ do _ _ _ 

_ do _ 

_ ..do _ _ 

CYCLOGASTER,  Gronov. 

Gen.  Char. — Head  rather  small  or  moderate  in  size,  sub-eonical,  the  snout  somewhat  protruding.  Mouth  broadly  open,  but 
not  deeply  cleft;  small  and  conical  teeth  upon  the  premaxillaries  and  lower  jaw  (dentaries).  None  on  either  the  vomer  or 
palatines.  Branchial  apertures  small  and  separated.  Body  scaleless  and  flabby,  compressed  and  tapering.  One  dorsal  fin  quite 
long  and  continuous  with  the  caudal.  Anal  fin  similarly  elongated  and  continuous  with  the  caudal  also,  which  is  lanceolated. 
Pectoral  fins  well  developed,  extending  anteriorly  beneath  the  thoracic  region,  not  quite  united  and  surrounding  the  abdominal 
diseformed  by  the  ventrals. 

Stn. — Cyclogaster,  Gronov.  Mus.  Ichthyol.  II,  1756  ;  Act  Helv.  IV,  265;  pi.  xxiii  ;  &,  Zoophyl.  1763. — Artedi,  Gen. 

Pise.  ed.  Walbaumi,  1792,  634. — Dcm.  Ichthyol.  Anal.  1856,  164. 

Liparis,  Artedi,  Syn.  Pise.  EditioIIa,  1793,  117 — Kroyer,  Danm.  Fiske  II,  1845,' 518. — Storer,  Synops.  1846, 230. 

It  is  stated  by  Professor  Johannes  Muller,1  that  in  Liparis  the  fifteen  anterior  dorsal  rays  are 
not  articulated,  resembling,  therefore,  the  spinous  rays  of  the  other  acanthopterians.  In  the 
species,  however,  which  we  have  examined,  the  same  rays  we  saw  distinctly  articulated,  though 
undivided. 

Pallas,  in  his  Spicilegia  Zoologica,  VII,  19  ;  pi.  iii,  figs.  1-6,  and,  Zoographia  Rosso-Asiatica, 
vol.  Ill,  ed.  of  1834,  p.  74,  describes  and  figures  under  the  name  of  Cyclopterus  gelatinosus,  a 
species  of  Cyclogaster.  It  has  been  recorded  in  more  recent  works  under  the  head  of  Liparis. 
It  is  an  inhabitant  of  Kamtschatka,  and  undoubtedly  related  to  C.  pulchellus ,  from  which  it  is, 
however,  quite  distinct. 

1  Wiegm.  Archiv.  f.  Naturg.  1843,  I,  295. 
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We  are  not  prepared  to  say  whether  it  is  equally  distinct  from  Dr.  Ayres’  Liparis  mucosus. 
Should  this  prove  to  he  the  case,  the  latter  would  constitute  a  third  species  of  Cyclogaster  along 
our  northwestern  coast. 

Cyclopterus  callyodon  of  Pallas  is  related  to  Cyclogaster  pulchellus,  and  if  distinct  from  the 
latter  it  will  constitute  a  fourth  species  in  the  present  genus. 

CYCLOGASTER  PULCHELLUS,  Grd. 

Spec.  Char. — Snout  bluntly  rounded  ;  posterior  extremity  of  maxillaries  extending  to  a  vertical  line  drawn  in  advance  of  the 
pupil.  Inferior  edge  of  pectoral  fins  falciform.  Origin  of  dorsal  fin  placed  somewhat  posteriorly  to  the  upper  edge  of  the  base 
of  the  pectorals.  Anterior  margin  of  the  anal  situated  nearer  the  extremity  of  the  snout  than  the  tip  of  the  caudal.  Light 
olive  brown  above,  with  longitudinal  waving  lines  of  darker  brown  ;  abdomen  and  throat  whitish.  Sides  exhibiting  white  dotsj 

Stn. — Liparis  pulchellus,  Ayres,  in  Proc.  Cal.  Acad.  Nat.  Sc.  I,  1855,  23. 

A  specimen  of  this  species,  a  little  over  four  inches  in  total  length,  was  sent,  labeled  hy  Dr. 
Ayres,  to  the  Smithsonian  Institution  ;  it  is,  therefore,  smaller  than  the  one  upon  which  the 
original  description  is  based. 

The  body  is  elongated,  compressed,  and  tapering  gradually  towards  the  tail.  The  head, 
which  is  moderate,  is  contained  about  five  times  in  the  total  length  ;  it  is  furthermore  sub- 
quadrangular  in  shape,  declivous  towards  the  snout,  which  protrudes  slightly  beyond  the  lower 
jaw.  The  eye  is  sub-circular,  its  longitudinal  diameter  entering  about  five  times  in  the  length 
of  the  side  of  the  head.  The  mouth  is  broad  when  viewed  in  front,  hut  is  not  deeply  cleft, 
since  the  posterior  extremity  of  the  maxillary  extends. hut  to  a  vertical  line  drawn  in  advance  of 
the  pupil.  The  lips  are  well  developed  and  flabby.  The  teeth  are  very  small,  disposed  upon 
transversely  oblique  series  on  each  jaw  hone.  The  branchial  apertures  are  quite  small,  and 
situated  above  the  base  of  the  pectorals ;  four  slender  hranchiostegal  rays  may  he  observed 
right  and  left  within  the  membrane. 

The  dorsal  and  anal  fins  are  united  to  the  caudal ;  the  origin  of  the  dorsal  takes  place 
somewhat  posteriorly  to  the  upper  edge  of  the  base  of  the  pectoral  fins.  The  anterior  margin 
of  the  anal  is  nearer  the  extremity  of  the  snout  than  the  tip  of  the  caudal  fin.  Both  fins  are 
composed  of  articulated  and  undivided  very  slender  rays,  which  increase  gradually  in  height 
and  depth  towards  their  posterior  portion.  The  separation  between  the  caudal  rays  and  those 
of  both  the  dorsal  and  anal  is  not  easily  traced,  since  they  are  all  simple  or  undivided.  The 
ventral  disc  is  elliptical,  enclosed  sideways  hy  the  inferior  prolongation  of  the  pectorals.  The 
latter  are  large,  the  lateral  portion  being  quite  elongated,  composed  of  more  slender  and 
crowded  rays  than  the  inferior  portion.  The  external  outline  of  the  fins  is  falciform  ;  all  the 
rays  are  simple,  though  articulated. 

The  vent  is  abdominal,  being  placed  midway  between  the  posterior  edge  of  the  ventral  disc 
and  the  anterior  margin  of  the  anal  fin. 

The  skin  is  scaleless,  smooth,  and  flabby,  loosely  attached  to  the  muscles.  Large  and 
numerous  mucous  pores  may  he  seen  upon  the  head  especially,  and  constituting  a  lateral  line 
upon  the  anterior  region  of  the  body. 

Dr.  Ayres  describes  the  color  as  “  light  olive  brown,  with  numerous  narrow,  waving  lines  of 
darker  brown  running  longitudinally,  and  forming  in  some  instances  rings  and  irregular 

1  Proc.  Cal.  Acad.  Nat.  Sc.  I,  1855,  24. 

2  Zoogr.  Rosso-Asiatica,  III,  1831,  75. 
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figures  ;  abdomen  and  throat  white  ;  some  small  brown  and  white  spots  on  the  sides,  one  series 
faintly  indicating  a  lateral  line  with  a  slight  downwards  curve.” 


List  of  specimens. 


Catal. 
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Dr.  Ayres _ 

Family  LOP HIDAE,  Bonap. 

This  is  the  family  to  which  the  “Devilfish”  of  our  Atlantic  coast  belongs.  It  includes, 
generally  speaking,  scaleless  fishes,  the  skin  of  some  of  them  exhibiting  bony  tubercles  ( Malthe ) 
or  small  spiny  grains  ( Ohironectes ).  In  the  majority  the  head  is  very  large  and  broad  whilst 
the  body  is  reduced  and  tapering  posteriorly.  There  are  others  in  which  the  head  is  of  moderate 
size  compared  to  the  body,  which,  instead  of  being  elongated,  is  subelliptical  in  profile,  being 
then,  as  usual  for  fishes  of  such  a  shape,  compressed.  The  absence  of  the  suborbital  bone  is 
not  altogether  peculiar  to  the  fishes  under  consideration,  since  we  find  it  wanting  in  some 
batrachoids  also.  Another  trait,  a  good  deal  moi  e  conspicuous  than  the  one  just  alluded  to, 
consists  in  the  elongation  of  two  carpal  bones,  which  constitute  a  kind  of  peduncle,  at  the 
extremity  of  which  the  pectoral  fin  is  articulated.  Hence  the  name  of  “Pectorales  pediculees,” 
or  “Pediculati,”  by  which  this  family  has  sometimes  been  designated.  In  batrachoids  all  the 
carpal  bones  are  considerably  developed.  The  branchial  apertures,  moreover,  open  behind  the 
insertion  of  the  pectorals,  whilst  they  are  anterior  to  the  latter  fins  in  batrachoids. 

The  gills  themselves  are  variable  in  number,  according  to  the  genera ;  some  having  three, 
'others  three  and  a  half,  and  others  still,  two  and  a  half  only.  As  to  the  intestine  it  is  simple, 
the  “Devil  fish”  alone  exhibiting  a  few  pyloric  appendages. 

Syn. — Lojriiidae,  Bonap.  Sa gg.  Distr.  anim.  vertebr.  1831,  111. 

As  far  as  we  are  acquainted  with  the  marine  ichthyic  fauna  of  western  North  America,  we 
have  not  heard  of  any  Lophioids  as  just  characterised,  and  if  mention  is  made  of  it  in  this 
report,  it  will  be  easily  justified  by  the  fact  that  the  batrachoids  which  follow  having  been 
united  with  them  into  the  same  group,  the  characters  now  assigned  to  the  latter  could  not  be 
fully  appreciated  unless  placed  on  a  parallel  with  the  former.  The  systematic  position  of  the 
Lophidae,  properly  so  called,  will  be  at  the  confine  of  the  Acanthopterian  order. 

Family  BATRACHIDAE,  Swains. 

The  few  genera  of  which  this  family  is  composed  are  still  ranked  amongst  the  Lophidae  by 
several  writers  and  placed  at  the  end  of  the  order  of  Acanthopterians.  The  toad  fish  of  our 
Atlantic  coast  ( Batrachus  tau )  is  one  of  its  representatives. 

About  a  year  ago,  while  tracing  the  distinctive  traits  between  the  Lophidae  and  the  Batra-  ■ 
chidae,  and  comparing  their  natural  affinities  with  those  of  the  other  families  of  the  order  to 
which  they  all  belong,  we  arrived  at  the  conclusion  that  the  Batrachidae  ought  to  follow  the 
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TracMnidae  in  the  method,  and  we  contemplated  their  insertion  at  page  38  of  this  report. 
When  the  first  portion  of  our  MSS.  went  to  press,  however,  professional  duties  diverting  our 
attention  from  this  subject,  a  previous  pagination  brought  this  family  at  the  present  juncture, 
where  we  must  now  give  it  to  the  reader. 

We  cannot  help  thinking  that  the  natural  affinities  of  the  Batrachidae  with  the  TracMnidae 
are  more  intimate  than  would  appear  at  first  s^ht,  and  we  should  not  be  surprised  if  further 
researches  into  their  structure  should  favor  their  union  into  one  single  group,  for  Uranoscopus, 
or  star-gazer,  seems  to  establish  a  natural  transition  from  the  Batrachidae  to  the  TracMnidae. 
It  is  anatomically  related  to  the  Tracliinids  by  the  absence  of  the  air  bladder  and  the  presence 
of  pyloric  appendages,  whilst  zoologically  it  reminds  us  of  Batrachus  and  allied  genera,  by  the 
shape  of  the  head  and  body,  the  structure  and  gape  of  the  mouth,  and  of  the  fins  also :  the 
position  of  the  ventrals  being  the  same  in  Trachinids  and  Batrachoids,  inserted  as  they  are  in 
advance  of  the  thoracic  belt,  and  hence  anteriorly  to  the  base  of  the  pectorals. 

Syn. — Batrachidae,  Swains.  Ess.  class  Fishes  Amph.  and  Rept.  II,  1839. 

The  general  aspect  of  the  batrachoids  is  that  of  a  large  and  depressed  head  followed  by  a 
body  more  or  less  tapering,  sub-depressed  anteriorly  and  compressed  posteriorly,  protected  by 
ctenoid  scales  or  entirely  scaleless.  The  branchial  apertures  are  continuous  under  the  throat  in 
Uranoscopus,  and  widely  separated  by  an  isthmus  in  Batrachus  and  in  Porichthys.  There  are 
four  branchial  combs  in  Uranoscopus ,  and  three  only  in  Batrachus  and  Porichthys.  The  two 
latter  want  the  sub-orbital  hone,  whilst  the  former  possesses  it  largely  developed. 

The  carpus  is  very  much  developed,  but  all  the  carpal  hones  contribute  to  its  development ; 
besides,  the  pectorals  fins,  far  from  presenting  a  pediculated  appearance,  exhibit  a  broad  and 
fan-like  base. 

PORICHTHYS,  Girard. 

Gen.  Char. — Body  elongated,  thickish  anteriorly,  quite  tapering  posteriorly.  Head  smooth,  large,  and  depressed.  Eyes 
rather  small.  Mouth  broad,  moderately  cleft,  with  its  gape  directed  obliquely  upwards .  Lower  jaw  longest.  Canine  teeth 
upon  the  jaws,  front  of  vomer,  and  along  the  palatine  bones.  Preopercle  spinous.  Branchial  apertures  large,  extending  below 
the  insertion  of  pectorals,  and  separated  by  a  wide  isthmus.  There  are  six  branchiostegals  rays  on  either  side.  Pectorals 
spear-shaped.  Ventrals  inserted  in  advance  of  the  thoracic  arch.  Anterior  dorsal  fin  rudimentary.  Second  dorsal  and  anal 
elongated,  approximating  to,  but  not  united  with,  the  caudal.  Skin  smooth  and  scaleless.  Several  series  of  mucous  pores. 

Syn. — Porichthys,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  141. 

This  genus  differs  from  Batrachus  by  its  dentition  as  well  as  by  the  numerous  series  of 
mucous  pores  which  are  observed  over  the  head  and  body.  Moreover,  the  head  is  smooth  com¬ 
pared  to  Batrachus ,  since  there  are  but  few  filiform  tentacles  instead  of  the  membranous  flaps 
which  exist  in  the  latter  named  genus.  The  branchial  apertures  are  wider  though  the  number 
of  the  gills  is  the  same. 

PORICHTHYS  NOTATUS,  Grd. 

Plate  XX Y. 

Spec.  Char. — Upper  surface  of  head  quite  flat.  An  acute  preopercular  spine  stretching  across  the  opercle.  Posterior 
extremity  of  maxillar  bone  extending  to  a  vertical  line  drawn  posteriorly  to  the  orbit.  Four  series  of  pores  on  either  side  of  the 
body.  A  subgular  and  an  abdominal  series,  as  also  several  of  these  on  the  sides  of  the  head.  Upper  regions  dark  bluish  violet ; 
sides  and  belly  silvery  grey.  A  sub-crescentic  vitta  beneath  the  eye. 

Syn. — Porichthys  notatus,  Grd.  in  Proc.  Aead.  Nat.  Sc.  Philad.  VII,  1854,  141  and  151. 
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The  largest  specimens  which  we  have  before  us  measure  about  nine  inches  and  a  half  in  total 
length,  the  head  forming  the  fourth  part  of  it,  the  caudal  fin  excluded.  The  body  is  sub- 
cylindrical  anteriorly,  compressed,  rather  more  so  posteriorly,  and  tapering  very  regularly 
towards  the  insertion  of  the  caudal  fin. 

The  eye  is  rather  small  and  situated  near  the  upper  surface  of  the  head  ;  it  is  sub-circular  in 
shape,  and  its  longitudinal  diameter  is  contained  six  or  seven  times  in  the  length  of  the  side  of 
the  head.  The  mouth  is  very  broad  viewed  in  front,  not  very  deeply  cleft,  since  the  posterior 
extremity  of  the  maxillary  extends  to  a  vertical  line  drawn  somewhat  behind  the  posterior  rim 
of  the  orbit.  The  lower  jaw  is  the  longest,  and,  as  already  observed,  the  gape  of  the  mouth  is 
directed  obliquely  upwards  as  in  Uranoscojous.  The  teeth,  at  the  symphysis  of  the  lower  jaw, 
are  more  slender  and  smaller  than  on  the  branches  of  that  bone  (dentary).  The  smallest  teeth 
are  those  observed  upon  the  premaxillaries,  which  extend  almost  to  the  entire  length  of  these 
bones.  The  palatine  teeth  are  a  little  larger  posteriorly  than  anteriorly  ;  the  most  conspicuous 
ones  are  observed  upon  the  vomer.  The  surface  of  the  tongue  is  smooth.  The  side  of  the  head 
exhibits  but  one  single  spine  inserted  upon  the  opercle.  It  is  quite  acerated  and  conspicuous 
though  oftentimes  covered  by  a  thick  skin.  The  branchiostegal  apparatus  is  very  much 
developed  ;  the  branchial  apertures  are  wide,  though  separated  beneath  by  a  broad  isthmus. 
These  apertures  extend  to  the  inferior  surface  of  the  head  in  advance  and  beneath  the  inferior 
edge  of  the  base  of  the  pectoral  fins,  but  not  as  far  as  the  insertion  of  the  ventrals.  The 
branchiostegal  rays  are  well  developed,  six  on  either  side. 

The  first  dorsal  fin  consists  of  two  small  spines  situated  somewhat  in  advance  of  the  anterior 
margin  of  the  second  dorsal,  and  oftentimes  so  inconspicuous  as  not  to  attract  the  attention  of 
the  observer.  The  second  dorsal  is  quite  long,  extending  to  almost  the  entire  dorsal  line  ;  it 
increases  slightly  in  height  backwards  and  terminates  near  the  insertion  of  the  caudal,  with 
which  it  however  does  not  unite,  though  the  tips  of  the  posterior  rays  overlap  the  base  of  the 
last  mentioned  fin.  The  rays  are  very  much  subdivided  ;  the  interradial  membrane  being  quite 
tough  and  strong.  The  origin  of  the  anal  is  situated  opposite  the  fifth  or  sixth  ray  of  the 
second  dorsal  and  extends  a  little  further  hack,  though  not  united  with  the  caudal.  In  structure 
and  shape  it  is  similar  to  the  second  dorsal,  the  latter,  mayhap,  being  somewhat  higher  than 
the  anal  is  deep.  The  interradial  membrane  appears  also  more  thickish  and  tough,  and  the 
extremity  of  each  ray  is  expanded  and  projects  beyond  the  membrane  proper.  The  caudal  is 
comparatively  quite  a  small  fin  ;  it  enters  about  nine  times  and  a  half  in  the  total  length.  Its 
posterior  margin  is  rounded  off.  The  pectorals  are  well  developed,  spear-shaped  in  general 
appearance,  the  middle  rays  being  the  longest.  Their  base  is  very  thick  and  convex  ;  the  rays 
are  very  much  bifurcated.  Their  extremity  projects  considerably  beyond  the  vent  and  the 
anterior  margin  of  the  anal.  The  vent  itself  is  situated  close  to  the  latter  fin.  The  ventrals 
are  inserted  under  the  throat  in  advance  of  the  inferior  edge  of  the  branchial  apertures.  The 
anterior  ray  is  a  rudimentary  spine  buried  in  the  thickness  of  the  skin  which  surrounds  the 
second  ray,  which  is  articulated  only,  whilst  the  following  two  and  last  are  subdivided.  Their 
extremity  hardly  reaches  the  base  of  the  pectorals. 

Br.  VI :  VI  ;  D  II,  35  or  37  ;  A  34  ;  C  3,  1,  5,  5,  1,  2  ;  V  1,  3  ;  P  18  or  20. 

The  head  and  body  are  scaleless.  Minute  cutaneous  appendages  may  be  observed  upon  the 
periphery  of  the  maxillar  bones,  behind  the  premaxillaries,  and  also  upon  the  inferior 
peripheric  edge  of  the  lower  jaw,  partly  covered  by  the  lips.  There  are  several  series  of  pores 
beginning  upon  the  head  and  extending  along  the  body.  We  observe  one  series,  right  and 
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left,  from  the  frontal  region  to  the  base  of  the  caudal  fin,  approximating  closely  to  the  dorsal. 
A  second  series  originates  at  the  nostrils,  passes  beneath  the  eye,  sends  downwards  a  post-ocular 
branch,  proceeds  along  the  tympanic  region  sending  off  a  preopercular  branch,  then  onwards 
along  the  upper  edge  of  the  opercle  and  middle  region  of  the  back  to  the  base  of  the  caudal.  A 
third  series  proceeds  from  the  symphysis  of  the  dentary  (lower  jaw)  to  the  opercular  apparatus, 
where  it  bifurcates,  one  branch  following  the  inferior  edge  of  the  sub-opercle,  the  other  branch 
the  inferior  edge  of  the  opercle.  A  fourth  series  extends  from  the  throat  to  the  branchiostegal 
apparatus.  A  fifth  series  originates  immediately  behind  the  preceding  one  and  extends  within 
the  base  of  the  ventrals,  hence  diverges  towards  the  chest  after  sending  a  recurrent  branch 
outside  of  the  insertion  of  the  ventrals  and  another  to  the  base  of  the  pectorals,  posteriorly  to 
which  it  still  ascends  a  little,  meets  with  the  series  from  behind  the  pectorals,  and  following 
the  inferior  middle  region  of  the  body  terminates  before  it  reaches  the  caudal  fin.  Finally, 
a  sixth  series  begins  under  the  thorax  and  extends  to  the  base  of  the  caudal,  approximating 
closely  the  anal  fin. 

The  color  of  the  upper  region  of  the  head  and  body  is  dark  bluish  violet ;  the  sides  and  the 
belly  being  occasionally  silvery  grey,  at  others  simply  lighter  than  on  the  back.  There  is  a 
sub-crescentic  dark  vitta  beneath  the  eye,  and  each  pore  reflects  a  golden  dot. 

References  to  the  figures. — Plate  XXV,  fig.  1,  represents  Porichthys  notatus ,  size  of  life,  from 
the  bay  of  San  Francisco,  California  ;  figure  2,  an  inferior  view  of  the  entire  fish  ;  figure  3  is  a 
side  view  of  the  head ;  figure  4,  an  upper  view  of  the  same  ;  figure  5,  a  pectoral  fin  ;  figure  6, 
a  ventral  fin.  The  bifurcations  of  the  two  inner  rays  were  taken  by  the  artist  for  independent 
rays,  hence  the  fact  of  five  instead  of  three  being  represented  in  this  figure.  The  series  of  pores 
are  not  fully  represented. 
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ORDER  II, 


ANACANTHINI. 

The  order  of  Anacanthinians  is  to  include  fishes  whose  anatomic  structure  is  similar  to  thaA 
of  the  preceding  order,  or  Acanthopterians.  The  air  bladder,  when  extant,  wants,  likewise,  an 
air  duct.  We  observe  here,  as  in  the  preceding  order,  scales  of  both  the  cycloid  and  ctenoid 
types.  The  principal  differences  between  the  two  orders  consist  in  the  absence  of  spiny  rays 
to  the  fins  of  Anacanthinians,  and  in  the  ventral  fins  which  may  he  wanting,  or  present  and 
inserted  under  the  thoracic  belt  or  else  under  the  throat. 

When  the  ventral  fins  are  entirely  wanting  we  have  then  the  sub-order  Apodes,  whilst  the 
sub-order  Thoracici  is  composed  of  the  remaining  members  of  the  order  in  which  the  ventral 
fins  are  more  or  less  developed. 

Syn. — Anacanthini,  Mull,  in  Wiegm.  Archiv  fur  Naturg.  I,  1845,  130. 

The  order  .itself  is  composed  of  a  portion  of  the  “  Malacopterygiens  sub-brachiens,”  and  a 
portion  also  of  the  “Malacopterygiens  apodes”  of  the  Cuvierian  system. 

SUB-ORDER  I. 

APODES. 

The  ventral  fins  in  this  sub-order  are  entirely  wanting.  It  is  composed  of  hut  one  family, 
and  that  is  represented  along  the  Pacific  coast  by  the  Sand  launce  genus,  and  by  Ophidion  also. 

Syn. — Apodes,  Linn.  Syst.  Nat.  ed.  X,  1758,  244.— Iconogr .  Encycl.  II,  1850,  204. 

There  are  now  two  sub-orders  of  Apodes  in  the  class  of  fishes.  The  second  is  alluded  to  further 
on,  and  occupies  a  place  in  the  order  of  Malacopterians. 

Fishes  wanting  the  ventral  fins  are,  moreover,  met  with  elsewhere  in  the  class,  without, 
however,  constituting  groups  of  a  higher  value  than  genera,  showing  that  the  same  organic 
structure  may  he  variously  subordinated  in  the  icthyic  method. 

Family  OPHIDIDAE,  B  o  n  a  p . 

The  body  is  slender  and  elongated,  compressed,  provided  with  minute  and  inconspicuous 
scales.  The  ventrals,  and  sometimes  even  the  pectoral  fins,  are  wanting.  The  pseudo-branchiae 
exist,  hut,  as  already  stated,  the  air  bladder  has  no  communication  with  the  throat,  and  exhibits 
that  curious  vascular  mesh-work  peculiar  to  the  fishes,  in  which  that  bladder  is  deprived  of  an 
air  duct. 
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Syn. — Opliididae,  Bonap.  Sagg.  Distr.  Anim.  vertebr.  1831,  118. 

Ophidini,  Mull,  in  Wiegm.  Archiv  fur  naturg.  I,  1843,  329. 

It  is  doubtful  yet  as  to  whether  Ammodytes  belongs  to  the  family  of  Opliididae.  The  air 
bladder  appears  to  he  wanting,  at  least  in  the  American  species  of  both  the  Atlantic  and  Pacific 
coasts.  The  conformation  of  the  jaws,  as  observed  by  Joh.  Muller,  somewhat  resembles  that 
of  the  Scopelidae,  still  the  absence  of  an  adipose  fin  and  the  extension  of  the  first  dorsal  forbid  its 
association  with  the  latter  group.  We  regret  that  time  will  not  permit  us  entering  into 
anatomical  researches,  by  which  alone  the  systematic  position  of  this  genus  could  he  ascertained, 
a  desideratum  which  we  hope  to  comply  with  at  no  distant  period. 

OPHIDION,  Artedi. 

Gen.  Char. — Head  short,  obtuse  ;  jaws  equal.  Teeth  upon  the  jaws  and  the  palate  also.  Gill  openings  large,  and  extending 
under  the  throat  forwards,  without  being  absolutely  continuous.  Pectoral  fins  extant.  Dorsal  and  anal  fins  continuous  with 
the  caudal.  Two  pairs  of  small  barbels  inserted  at  the  point  of  the  hyoid  bone.  Scales  cycloid. 

Syn. — Ophidion ,  Arted.  Gen.  Pise.  1738  ;  ed.  Walb.  1792,  154. — Linn.  Syst.  Nat.  ed.  X,  1758,  259. 

Ophidium,  Cuv.  Regn.  anim.  II,  1817,  238  ;  2d  ed.  II,  1829  ;  &,  ed.  illust.  Poiss.  325. — DeKay,  New  Y.  Fauna, 
1842,  315. — Storer,  Synops.  1846,  235. 

OPHIDION  TAYLORI,  Grd. 

Spec.  Char. — Head  contained  nearly  seven  times  in  the  total  length.  The  eye  is  rather  large  and  circular;  its  diameter 
entering. about  three  times  and  a  half  in  the  length  of  the  side  of  the  head.  The  posterior  extremity  of  the  maxillar  bone 
extends  to  a  vertical  line  drawn  about  midway  between  the  pupil  and  the  posterior  rim  of  the  orbit.  The  origin  of  the  dorsal 
fin  is  situated  a  little  way  posteriorly  to  a  vertical  line  which  would  intersect  the  base  of  pectorals.  Ground  color  olivaceous  ( 
sprinkled  over  with  blackish  specks  ;  sides  of  the  head  and  belly  whitish  yellow.  Vertical  fins  margined  with  a  black  filet. 

The  largest  specimen  observed  measures  about  three  inches  and  a  quarter  ;  the  species  inhabits 
the  sands  of  Monterey  beach. 
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A.  S.  Taylor,  Esq _ 

Alcoholic. 

A.  S.  Taylor,  Esq . 

AMMODYTES,  Artedi. 

Gen.  Char. — Head  elongated,  sub-conical ;  lower  jaw  longest.  Jaws  and  palate  toothless.  Gill  openings  continuous  under 
the  throat.  Pectoral  fins  extant.  Dorsal  fin  extending  nearly  the  whole  length  of  the  back  ;  anal  fin  long  ;  neither  of  which 
continuous  with  the  caudal,  which  is  forked  or  else  sub-crescentic.  Scales  cycloid  in  structure. 

Syn. — Jlmmodxjtes,  Artedi,  Gen.  Pise.  1738  ;  ed.  Walb.  1792,  104  ;  &,  Descr.  spec.  Pise.  1793,  55 — Cuv.  Regn.  anim.  II, 
1817,  240  ;  2d  ed.  II,  1829 ;  &,  ed.  illustr.  Poiss.  327. — DeKay,  New  Y.  Fauna,  IV,  1842,  317. — Storer, 
Synops.  1846,  237. 

Two  species  of  this  genus  have  been  mentioned  by  Pallas  a3  occurring  about  the  seas  of 
Ivamtschatka :  Ammodytes  hexapterus  and  A.  septipinnis ;  but  the  former  alone  belongs  to  the 
genus  Ammodytes,  since  the  latter  is  provided  with  abdominal  ventral  fins,  and  therefore 
excluded  from  the  family  we  are  now  treating  of. 
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AMMODYTES  PEKSONATUS,  G-  r  d  . 

Spec.  Char.— Head  constituting  about  the  fifth  of  the  total  length.  Posterior  extremity  of  maxillary  extending  to  the 
anterior  rim  of  the  orbit.  Eyes  rather  large.  Origin  of  dorsal  fin  situated  in  advance  of  the  extremities  of  the  pectorals. 
The  caudal  fin  is  posteriorly  sub-crescentic.  Greyish  brown  above;  silvery  beneath  ;  base  of  caudal,  black. 

Syn. — Jlmmodytes personatus,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  137. 

The  head,  which  is  sub-conical  and  pointed,  constitutes  the  fifth  of  the  total  length  ;  the 
largest  specimen  before  us  measuring  four  and  a  half  inches.  The  gape  of  the  mouth  is  some¬ 
what  oblique  owing  to  the  protraction  of  the  lower  jaw  beyond  the  upper  one  ;  the  posterior 
extremity  of  the  maxillar  hone  corresponding  to  a  vertical  line  intersecting  the  anterior  rim 
of  the  orbit.  No  teeth  on  either  jaw;  none  on  the  vomer  and  palatine  bones.  The  eye  is  large 
and  circular  ;  its  diameter  entering  about  five  times  in  the  length  of  the  side  of  the  head.  The 
branchial  apertures  are  very  wide,  and  the  opercular  apparatus  largely  developed ;  the  sub  and 
interopercle  being  nearly  equal  to  the  opercle,  the  free  edge  of  the  sub-opercle  extending 
considerably  beyond  that  of  the  opercle.  Radiating  striae  or  ridges  may  he  observed  on  the 
preopercle  and  interopercle.  The  branchiostegals  are  elongated  and  slender,  seven  on  either 
side. 

The  body  is  compressed,  deeper  than  broad,  the  dorsal  and  abdominal  regions  rounded, 
diminishing  gradually  backwards  in  depth  and  width  both. 

The  dorsal  fin,  the  origin  of  which  is  placed  at  an  inch  from  the  tip  of  the  upper  jaw,  in  a 
specimen  measuring  three  inches  and  seven- tenths,  is  nearly  of  equal  depth  throughout  its 
whole  length  ;  the  tip  of  its  posterior  rays,  when  bent  backwards,  do  not  quite  reach  the 
insertion  of  the  caudal  fin.  Its  rays  being  slender  and  not  bifurcated.  The  caudal  fin  enters 
about  eleven  times  in  the  total  length  ;  its  posterior  margin  is  sub-crescentic  and  its  medial 
rays  bifurcated.  The  anal  fin  is  less  than  half  the  length  of  the  dorsal,  being  posteriorly  even 
with  the  latter,  hence  its  origin  placed  backwards  of  the  middle  of  the  dorsal.  It  is  deeper 
anteriorly  than  posteriorly,  and  where  deepest  it  is  deeper  than  the  dorsal,  whilst  its  depth 
behind  is  equal  to  the  height  of  the  dorsal  opposite.  Its  rays  are  likewise  slender  and  not 
bifurcated.  The  pectorals,  which  are  inserted  near  the  lower  part  of  the  thoracic  belt,  are 
moderate  sized,  rather  elongated,  composed  of  both  simple  and  bifurcated  rays,  the  bifurcated 
ones  occupying  the  middle  of  the  fins.  When  brought  alongside  the  body  their  posterior 
extremity  extends  considerably  beyond  a  vertical  line  drawn  at  the  origin  of  the  dorsal.  The 
absence  of  the  ventrals  is  a  trait  peculiar  to  the  family  to  which  the  species  belong. 

Br.  VII:  YII ;  D  55  ;  A  25  ;  C  3,  1,  7,  6,  1,  4  ;.  V  — ;  P  14. 

The  vent  is  placed  near  the  anterior  margin  of  the  anal  fin. 

The  scales,  which  are  disposed  upon  transversely  oblique  series,  are  deeper  than  long, 
provided  all  around  with  wide  radiating  furrows.  The  lateral  line  begins  opposite  the  posterior 
angle  of  the  opercle,  and  takes  a  straight  course  to  the  peduncle  of  the  tail  along  the  line  of 
intersection  between  the  dorsal  muscles  and  the  lateral  myocomma.  The  flanks  exhibit  a 
shallow  groove,  parallel  to  the  vertebral  column,  and  intersecting  the  middle  bent  of  the  lateral 
myocomma. 

Finally,  another  similar  groove  extends  from  under  the  pectorals  to  the  peduncle  of  the  tail, 
along  the  line  of  intersection  between  the  abdominal  muscles  and  the  lower  extremities  of  the 
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lateral  myocomma.  This  groove  is,  moreover,  furnished  with  a  thin  though  opaque  membrane, 
which  gives  it  the  appearance  of  a  ridge,  especially  along  the  abdominal  region,  where  it  is 
more  developed  than  further  behind. 

The  dorsal  region  is  greyish  brown  ;  the  lower  half  of  the  sides  and  the  belly  being  silvery ; 
the  base  of  the  caudal  is  black. 


List  of  specimens , 


Catal. 

No. 

No.  of 
spec. 

Sex  and 
age. 

Locality. 

When 

collected. 

Whence  obtained. 

Nature  of 
specimens. 

Collected  by — 

612 

3 

Adult.. 

Cape  Flattery,  W.  T _ 

1855 

Lieut.  W.  P.  Trowbridge. 

Alcoholic. 

Lieut.  Trowbridge _ 

SUB-ORDER  II. 

THORACIC!. 

The  ventral  fins  being  present,  they  are  inserted  under  the  thoracic  belt,  beneath  the  pecto¬ 
rals,  or  somewhat  in  advance  of  the  latter. 

Three  families  compose  this  sub-order,  two  of  which  have  furnished  us  with  representatives 
from  the  Pacific  coast.  The  third,  or  that  of  Echeneidae ,  is,  so  far,  unknown  in  that  region. 

Syn. — Thoracici,  Linn.  Syst.  Nat.  ed.  X,  1758,  260. — Iconogr.  Encycl.  II,  1850,  204. 

Fishes  with  a  thoracic  position  of  the  ventral  fins  are  met  with  in  some  of  the  other  orders 
of  the  class,  but  that  character  is  more  subordinate  yet,  having  not  the  value  it  is  entitled  to 
amongst  anacanthinians. 

Family  GADIEAE^  Bonap. 

When  told  that  the  codfish  typifies  this  family  it  is  enough  to  enlist  the  attention  of  our 
readers.  The  cod-fisheries,  and  the  immense  trade  connected  with  them,  is  one  of  the  greatest 
sources  of  wealth  to  a  sea-coast  population. 

Most  of  the  representatives  of  this  family,  cod,  haddock,  frost  fish,  hake,  coal  fish,  &c.,  are 
tenants  of  the  frigid  and  temperate  waters,  and  generally  of  marine  habits;  the  ling  or  methy, 
and  allied  species,  being  the  only  ones  found  in  fresh  waters. 

Their  body  is  elongated,  sub-fusiform  in  profile,  either  covered  with  small  or  moderate  scales, 
cycloid  in  structure,  often  hidden  in  the  thickness  of  a  soft  skin .  The  head  is  proportionally 
well  developed ;  the  mouth  large  or  moderate.  Its  upper  surface  generally  scaleless ;  sometimes 
the  cranial  region  is  covered  with  minute  scales.  The  teeth  are  varying  between  the  rasp  or 
card-like  type  and  the  slender  canines ;  they  are  acerated,  unequal  in  size,  disposed  upon 
irregular  series  on  both  jaws,  and  the  front  of  the  vomer  ;  the  palatine,  bones  being  toothless. 
The  premaxillar  bones  constitute  almost  exclusively  the  upper  arcade  of  the  mouth  and  bear 
the  teeth  at  the  exclusion  of  the  maxillaries,  which  appear  towards  the  angle  of  the  mouth 
only.  The  opercular  apparatus  is  spineless.  The  gill  apertures  are  wide,  extending  obliquely 
forwards  under  the  head,  where  they  are  continuous  ;  the  branchial  rays  being  six  or  seven  in 
number  on  either  side. 
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There  are  two  or  three  dorsal  fins  ;  one  or  two  anals.  The  ventrals  being  inserted  in  advance 
of  the  thoracic  arch,  hence  jugular  in  position. 

The  gills  are  four  in  number,  fully  developed.  The  pseudo-branchiae,  on  the  other  hand,  are 
not  visible.  The  stomach  is  elongated,  strongly  muscular ;  there  are  also  numerous  pyloric 
appendages.  The  swimming  or  air  bladder  has  no  air  duct ;  it  is  well  developed  and  strong, 
and  occasionally  indentated  on  the  sides. 


Syn. — Gadidae,  Bonap.  Sagg.  distr.  anim.  vert.  1831,  117 — DeKay,  New  Y.  Fauna,  IY,  1842,  274. — Storer,  Synops. 
1846,  215. 

Gadoideae,  Richards.  Faun.  Bor.  Amer.  Ill,  1836,  241. 


The  Gadoids  are  comparatively  scarce  along  the  coast  of  California  and  Oregon.  Besides  the 
two  species  hereon  described,  there  is  but  another  known  to  naturalists.  It  has  been  put  on 
scientific  record  under  the  appellation  of 


Brosmius  marginatus, 

Syn. — Brosmius  marginatus ,  Ayres,  in  Proc.  Cal.  Acad.  Nat.  Sc.  I,  1854,  13. 


And  since  no  specimens  have,  so  far,  been  seen  by  us,  we  must  refer  our  readers  to  the 
description  just  alluded  to. 


We  regret  not  having  had  more  perfect  specimens  of  the  pollack,  to  which  was  affixed  the 
name  of 

Merlangus  productus, 

Syn. — Merlangus  productus,  Ayres,  in  Proc.  Cal.  Acad.  Nat.  Sc.  1,  1855,  64, 

in  order  to  clear  up  the  doubts  that  still  exist  touching  its  identity  with,  or  specific  difference 
from,  Homalopomus  trowbridgii ,  described  further  on. 

The  seas  of  Kamtschatka,  however,  furnish  several  more  species  of  this  family,  which  it  is 
desirable  should  be  better  known.  Thus  Gadus  wachna,  Pall.,  G.  gracilis ,  Teles.,  and  G.  pyg- 
maeus,  Pall,  appear  to  fall  within  the  characters  of  Morrhua  ;  whilst  Gadus  chalcogrammus, 
Pall,  is  a  Merlangus,  and  Gadus  fimbria ,  Pall,  probably  a  Merlucius. 

The  “  North  Pacific  Exploring  Expedition”  ought  to  enlighten  us  upon  that  subject. 


MORRHUA,  (Belong),  Cuv. 

Gen.  Char. — Body  and  head  elongated.  Mouth  moderate  in  size,  or  well  developed,  the  upper  jaw  generally  protruding 
beyond  the  lower.  Chin  provided  with  a  barbel.  Card  or  velvet-like  teeth  upon  the  jaws  and  front  of  the  vomer.  Palatine 
bones  toothless.  Tongue  smooth.  Gill  apertures  wide  and  continuous  under  the  head.  Brarichiostegal  rays,  six  or  seven  on 
either  side.  Three  dorsal  and  two  anal  fins,  generally  distinct.  Upper  surface  of  head  and  opercular  apparatus  covered  with 
minute  scales.  Scales  of  the  body  small,  or  of  medium  size,  cycloid  in  structure. 

Syn. — Morrhua,  (Belon{^),  Cuv.  Regn.  Anim.  II,  1817,  212  ;  2d  ed.  II,  1829  ;  &,  ed.  illustr.  Poiss.  291. — Rich.  Faun.  Bor. 

Amer.  Ill,  1836,  242.— Storer,  Synops.  1846,  215.— DeKay,  New  Y.  Fauna,  IV,  1842,  274. 

It  would  have  been  desirable  that  the  name  of  Gadus  be  preserved  for  a  certain  number  of 
species  of  this  family,  and  especially  for  some  of  those  which  are  now  included  in  the  genus 
Morrhua  ;  the  two  genera,  Gadus  and  Morrhua,  being  retained,  in  the  event  only  of  a  convenient 
sub-division  into  two  natural  groups  of  the  species  now  generally  referred  to  the  latter  genus. 
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MORRHUA  PROXIMA,  Grd. 
Plate  XLa,  Figs.  5 — 8. 


Spec.  Char. — Snout  sub-conical ;  thickish  ;  upper  jaw  protruding  beyond  the  loTver  one.  Posterior  extremity  of  maxillar 
bone  extending  to  a  vertical  line  which  would  intersect  the  pupil.  Dorsal  and  anal  fins  all  distinct  from  one  another.  Anterior 
anal  longer  than  the  second  dorsal  Caudal  fin  posteriorly  sub-truncated.  Yellowish  ash  or  brown  above  ;  sides  and  belly 
silvery  white. 


Syn. — Gadus  proximus,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  141  &154. 
Morrhua  californica ,  Ayres,  in  Proc.  Cal.  Acad.  Nat.  Sc.  I,  1854,  9. 


We  think  the  species  allied  to  Gadus  gracilis ,  Tiles.,  and  described  in  Pallas,  Zoogr.  Ross. 
Asiat.  Ill,  1831,  186  ;  and  still  more  so  to  G.  pygmaeus,  Pall.  loc.  cit.  pag.  199. 

This  appears  to  he  a  rather  small  species,  for,  amongst  all  the  specimens  brought  home  by 
several  parties,  the  largest  measures  but  seven  and  a  quarter  of  an  inch.  In  this  respect  it 
reminds  us  of  M.  pruinosa  and  M.  minuta,  of  our  Xew  England  coast.  It  is  especially  related 
to  the  former  species,  M.  pruinosa,  the  tomcod  or  frost  fish  of  our  fishermen. 

The  body  is  slender,  elongated,  and  compressed,  sub-fusiform  in  profile,  rather  graceful  in 
appearance.  The  greatest  depth  is  under  the  anterior  dorsal  fin,  hence  the  outline  tapers  grad¬ 
ually  towards  the  insertion  of  the  caudal. 

The  head  is  contained  about  four  times  and  a  half  in  the  total  length,  or  a  little  over  that 
measure.  The  snout  is  sub-conical,  rather  pointed,  the  upper  jaw  overlapping  considerably  the 
lower  one,  which  exhibits  under  its  symphysis  the  characteristic  barbel  of  the  genus.  The  mouth 
is  of  moderate  development ;  the  posterior  extremity  of  the  maxillary  extending  to  a  vertical 
line  drawn  through  the  middle  of  the  pupil.  The  eye  is  above  the  medium  size,  suh-circular  in 
form,  its  diameter  being  contained  about  four  and  a  half  times  in  the  length  of  the  side  of  the 
head.  The  nostrils  are  placed  much  nearer  the  orbit  than  the  extremity  of  the  snout.  The 
branchial  apertures  are  continuous  under  the  throat,  and  extend  as  far  anteriorly  as  the  posterior 
rim  of  the  orbit.  The  branchiostegal-rays  are  six  on  either  side,  and  rather  well  developed. 

The  three  dorsal  fins  are  distinct  from  one  another.  The  anterior  one  is  sub-triangular,  higher 
than  long.  The  second  dorsal  is  longer  than  high,  sub-triangular  in  shape  also,  and  lower 
than  the  first.  The  third  dorsal  fin  is  longer  than  high,  resembling  the  second  in  shape,  being 
only  smaller  than  the  latter.  The  caudal  is  sub-truncated  upon  its  posterior  margin. 

The  posterior  anal  is  situated  opposite  the  third  dorsal,  and  similar  in  general  size  and  outline. 
As  to  the  anterior  anal  fin,  it  is  longer  than  its  opposite,  the  second  dorsal,  and  deeper  also  than 
the  latter  is  high.  Its  anterior  margin  corresponds  to  the  posterior  ray  of  the  first 
dorsal,  and  its  posterior  ray  is  placed  almost  opposite  the  anterior  margin  of  the  third  dorsal 
fin.  The  ventrals  are  slender  ;  their  filiform  extremity  reaches  the  vent,  which  is  placed  imme¬ 
diately  in  advance  of  the  first  anal  fin.  The  pectorals  are  rather  small  and  slender  ;  their  pos¬ 
terior  extremities  extend  to  a  vertical  line  intersecting  the  vent. 

Br.  VI :  VI ;  D  13,  21,  22  ;  A  26,  21 ;  0  5,  1,  16,  16,  1,  5 ;  V  6  ;  P  17. 

The  rays,  as  a  general  thing,  are  bifurcated  or  subdivided.  The  scales  are  small,  sub-elliptical 
in  shape,  exhibiting  radiating  furrows  upon  their  entire  periphery.  The  focus  of  irradiation  is 
eccentrical  towards  the  anterior  extremity  of  the  scale. 

The  color  above  is  yellowish  ash  or  yellowish  brown,  with  an  occasional  reddish  hue.  The 
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sides  and  belly  are  lighter,  often  of  a  silvery  white  tint.  The  dorsals,  caudal,  and  posterior 
anal,  often  exhibit  a  darkish  hue,  caused  by  the  accumulation  of  minute  dark  reddish  dots. 
The  anterior  anal,  the  ventrals,  and  the  pectorals,  are  yellowish  and  unicolor. 

References  to  the  figures. — Plate  XLa,  fig.  5,  represents,  size  of  life,  Morrhua  proximo ,  from 
the  Bay  of  San  Francisco,  California.  Fig.  6  is  a  section  of  the  anterior  portion  of  the  body. 
Fig.  7,  a  scale  from  the  dorsal  region.  Fig.  8,  a  scale  from  the  abdominal  region. 
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San  Francisco,  Cal _ 

1853 

Lt.  A.  W.  Whipple . 
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Dr.  Kennerly _ 
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Ho 

do 
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Lt.  H.  S.  Williamson----. 
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Dr.  Heermann  _ 

526 

5 

_ do _ 
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_ do _ 

Lt.  Trowbridge _ 
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5 

_ do _ 

_ do _ 
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1 

_ do... 

Cape  Flattery,  W.  T _ 

1854 

. do . 

IIOMALOPOMUS,  Girard. 

Gen.  Char. — General  aspect  of  head  and  body  elongated.  Mouth  large  ;  lower  jaw  longest,  and  protruding  beyond  the 
upper.  No  barbel  to  the  chin.  Conical  and  acute  teeth  upon  the  premaxillaries  (upper  jaw)  and  dentaries  (lower  jaw).  Similar 
teeth  upon  the  front  of  the  vomer  along  its-external  margin.  Palatine  bones  toothless.  Tongue  smooth.  Gill  apertures  very 
wide,  and  continuous  under  the  head.  Branchiostegals,  seven  on  either  side.  Three  dorsal  fins  ;  second  and  third  contiguous. 
Two  anal  fins  contiguous.  Yentrals  composed  of  seven  rays.  Upper  surface  of  head  and  opercular  apparatus  covered  with 
minute  scales.  Cheeks  smooth  and  scaleless.  Scales  covering  the  body  small,  or  of  moderate  development,  cycloid  in  structure. 

Syn. — Homalopomus,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  132. 

The  specimen  upon  which  the  genus  Homalopomus  was  based  happening  to  have  its  fins 
mutilated  was  the  cause  of  the  error  which  we  now  rectify.  Half  broken  in  the  first  and  second 
dorsals,  the  remaining  portion,  which  is  unarticulated,  suggested  the  idea  that  they  were  spiny 
rays,  and  the  union,  or  rather  the  contiguity  of  the  second  and  third  dorsal  fins,  with  a 
depression  in  the  outline,  was  supposed  analogous  to  what  is  observed  in  Heterostichus,  for  we 
were  likewise  deceived  by  the  structure  of  the  anal  fins,  which,  being  contiguous,  and  the  rays 
broken  upon  their  extremities,  the  anterior  one  appeared  as  if  composed  of  spiny  rays.  The 
structure  of  the  ventrals  ought  to  have  cautioned  us  against  that  mistake,  but  at  that  time  we 
had  no  confidence  in  those  fins  as  affording  exclusively  safe  characters  of  classification. 

The  natural  affinities  of  the  genus  Homalopomus  are  intermediate  between  Merlangus  and 
Merlucius,  the  dorsal  and  anal  fins  being  constructed  upon  the  pattern  observed  in  Merlangus, 
whilst  the  ventral  fins  are  identical  in  structure  with  those  of  Merlucius.  Had  we  not  framed 
this  genus  under  misapprehended  affinities  we  would  have  placed  the  following  species  in  the 
genus  Merlangus  or  Merlucius,  it  was  immaterial  where,  and  await  further  information  upon  the 
fishes  of  the  North  Pacific  ocean. 

We  have  received  one  specimen  from  Dr.  Ayres  of  his  Merlangus  produclus,  collected  in  the 
Bay  of  San  Francisco,  California.  The  species  is  very  closely  allied  to  Homalopomus  trowbridgii, 
and  evidently  belongs  to  the  same  genus,  whether  Merlangus,  Merlucius,  or  Homalopomus ;  and 
if  identical  with  H.  trowbridgii,  the  specific  name  of  productus  will  have  to  be  restored  to  it  as 
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having  priority  of  publication.  The  only  differences  which  we  observe  between  M.  productus 
and  H.  troiobridgii  consist  in  the  former  having  a  larger  head,  and  a  more  anterior  situation  of 
the  ventral  fins.  The  specimens,  however,  are  not  sufficiently  well  preserved  to  enable  estab¬ 
lishing  these  differences  with  certainty, 

HOMALOPOMUS  TROWBRIDGII,  Grd. 

PjjATE  XLa,  Figs.  1-4. 

Spec.  Char. — Snout  pointed  ;  mouth  deeply  ©left ;  posterior  extremity  of  maxillary  extending  to  a  vertical  line  drawn 
through  the  posterior  rim  of  the  pupil.  Eye  large.  Second  and  third  dorsals  continuous  ;  anal  fins  continuous  also.  Extremity 
of  pectorals  reaching  the  anterior  margin  of  the  anal  fin.  Greyish  brown  above  ;  silvery  grey  beneath. 

Syn. — Hotnalopomus  trowbridgii,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  132. 

The  general  aspect  of  the  fish  is  elongated  and  very  much  tapering  posteriorly.  The  length 
of  the  specimen  figured  is  nineteen  inches  and  a  half.  The  head  is  sub-pyramidal,  entering 
four  times  and  a  half  in  the  total  length.  The  lower  jaw  is  longest,  protruding  beyond  the 
upper,  hence  the  gape  of  the  mouth  is  directed  slightly  upwards.  The  posterior  extremity  of 
the  maxillary  extends  to  a  vertical  line  drawn  across  the  posterior  rim  of  the  pupil,  that  is, 
exactly  midway  between  the  tip  of  the  lower  jaw  and  the  origin  of  the  pectorals.  The  pre- 
maxillaries  and  dentaries  are  provided  with  a  double  row  of  canine  teeth,  largest  upon  the 
inner  row.  The  teeth  themselves  are  conical,  acerated,  and  curved  inwardly.  The  symphysis 
of  the  premaxillaries  is  toothless,  so  that  a  smooth  area  is  observed  at  the  anterior  part  of  the 
upper  jaw.  Small,  acerated,  canine  teeth  exist  upon  the  front  of  the  vomer.  The  palatine 
hones  are  toothless.  The  tongue,  broad,  thick,  fleshy,  rounded  upon  its  anterior  thin  margin, 
is  perfectly  smooth  upon  its  surface.  The  eye  is  large,  sub-circular,  its  horizontal  diameter 
entering  five  times  in  the  length  of  the  side  of  the  head.  Its  posterior  rim  is  nearer  the  base 
of  the  pectoral  fins  than  the  extremity  of  the  snout.  The  nostrils  are  situated  a  little  in  advance 
of  the  orbit.  The  gill  openings  are  broadly  cleft,  and  are  continuous  under  the  throat  ;  the 
brancliiostegal  rays  are  seven  in  number  on  either  side.  The  bones  of  the  opercular  apparatus 
are  perfectly  smooth,  there  being  neither  spines  nor  serrations  upon  their  edges.  The  limb  of 
the  preopercle  exhibits  a  series  of  very  large  mucous  follicles,  not  unlike  the  cavernous  bones  of 
Sciaenoids. 

The  body  is  compressed,  lanceolated,  thickest  anteriorly,  very  much  tapering  posteriorly. 
The  greatest  depth  enters  about  six  times  in  the  total  length.  The  peduncle  of  the  tail  not 
occupied  by  the  fins  is  very  narrow  ;  its  termination  is  spear-shaped,  and  surrounded  by  a 
slender  caudal  fin,  concave  upon  its  posterior  margin.  The  anterior  dorsal  fin  is  comparatively 
small,  sub-triangular  in  general  appearance.  A  vertical  line  dropped  from  its  origin  passes 
immediately  behind  the'  base  of  the  pectorals.  It  is  composed  of  ten  slender  articulated  rays, 
the  third  of  which  is  the  longest ;  they  bifurcate  towards  their  tips.  The  second  dorsal  is 
continuous  with  the  third,  there  being  a  depression  in  the  outline  to  indicate  the  separation 
between  the  two  fins.  In  the  specimen  now  before  us,  from  nineteen  to  twenty  inches  long,  the 
second  dorsal  is  separated  from  the  first  by  a  space  of  half  an  inch.  It  is  the  longest  of  the 
three,  and  also  the  lowest  in  the  absolute  The  rays  are  articulated  and  bifurcated.  The  third 
dorsal  is  somewhat  longer,  and  a  little  lower  than  the  first,  its  rays  being  more  highly  bifurcated 
than  in  the  two  preceeding.  The  caudal  is  sub-crescentic  upon  its  posterior  margin,  and 
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composed  of  highly  bifurcated  rays.  The  anal  fins  are  continuous  in  the  same  manner  as  the 
second  and  third  dorsals.  Indeed  nothing  is  more  alike  in  shape  and  structure  than  those 
opposite  fins.  The  first  anal  has  the  general  shape,  the  same  length  as  the  second  dorsal,  its 
depth  alone  being  somewhat  less  than  the  height  of  the  latter  ;  and  the  second  anal  is  the 
counter  part  of  the  third  dorsal.  The  origin  of  the  anterior  anal  fin  is  situated  opposite  the 
third  ray  of  the  second  dorsal,  whilst  the  posterior  rays  of  the  second  anal  and  the  third  dorsal  are 
perfectly  even.  The  second  anal  fin  is  higher  than  the  first,  which  completes  the  resemblance 
alluded  to.  The  vent  is  situated  close  to  the  anterior  margin  of  the  anal  fin.  The  insertion  of 
the  yentrals  is  placed  under  a  line  intersecting  the  middle  of  the  opercle  ;  these  fins  are 
composed  of  seven  bifurcated  rays.  The  pectorals  are  long  and  slender  ;  their  base  is  situated 
in  advance  of  the  anterior  margin  of  the  first  dorsal,  their  extremity  extending  posteriorly  to 
a  vertical  line  which  would  he  drawn  immediately  in  advance  of  the  origin  of  the  anterior  anal 
fin.  The  formula  of  the  rays  is  as  follow  : 

Br.  VII :  VII ;  D  10,  20,  22  ;  A  20,  22  ;  C  1,  1,  11*  10,  1,  6  ;  VI;  P  14. 

The  scales  are  of  moderate  development,  sub- elliptical  in  shape,  and  cycloid  in  structure, 
with  traces  of  radiating  furrows  upon  their  anterior  section  only.  Minute  scales  are  observed 
on  the  upper  surface  of  the  head,  opercular  apparatus,  and  temporal  region  ;  the  cheeks, 
properly  so  called,  are  scaleless.  The  lateral  line  is  very  conspicuous  ;  starting  from  the  upper 
part  of  the  thoracic  belt  it  undergoes  a  slight  depression  under  the  anterior  half  of  the  second 
dorsal  fin,  keeping  nearer  the  hack  than  the  belly,  thence  extending  straightway  to  the  base  of 
the  caudal  fin  along  the  middle  of  the  flanks. 

The  ground  color  is  uniformly  greyish  brown  above,  and  silvery  grey  beneath.  The  upper 
surface  of  the  head  is  quite  dark,  whilst  the  cheeks  are  of  a  pure  silvery  hue.  The  fins  being 
unieolor  as  far  as  we  could  ascertain. 

j References  to  the  figures. — Plate  XLa,  fig.  1,  represents  Homalopomus  trowbridgii,  somewhat 
reduced  in  size.  Fig.  2  is  a  scale  from  the  dorsal  region.  Fig.  3,  a  scale  from  the  lateral  line. 
Fig.  4,  a  scale  from  the  abdominal  region. 
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Family  PLEURONECTID  AE;  Bo  nap. 

We  meet  here  with  a  curious  anomaly  in  the  general  law  of  symmetry,  for,  in  the  fishes  which 
compose  the  present  family,  one  of  the  sides  acquires  a  marked  preponderance  over  the  other 
side,  owing  chiefly  to  the  position  of  the  eyes  on  the  side  just  alluded  to  ;  it  may  be  on  the  right 
or  on  the  left.  The  rule  is  pretty  constant  amongst  the  species,  and  if  we  do  occasionally 
observe  individuals  of  the  same  species  with  the  eyes  on  either  side,  one  is  the  rule,  the 
other  the  exception  ;  for,  in  many  instances,  the  rule  holds  good  for  entire  genera  where 
19  a 
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the  eyes  are  placed  either  on  the  right  or  on  the  left  side.  The  side  on  which  the  eyes  are 
situated  is  generally  the  one  where  the  diversity  of  coloration  is  displayed,  whilst  the  other  is, 
generally  speaking,  colorless,  else  unicolor.  This  circumstance  is  easily  accounted  for  by  the 
oblique  position  these  fishes  assume  in  their  native  element ;  the  colorless  side  'being  directed 
downwards,  is  placed  in  almost  the  same  position  as  the  abdominal  region  in  the  other  member 
of  the  class. 

The  body  of  these  fishes  is  very  flat  and  very  much  compressed,  sub-elliptical  in  general 
outline,  short  or  elongated,  according  to  the  genera.  The  dorsal  fin  extends  the  whole  length 
of  the  hack,  the  anal  occupying  mostly  the  entire  region  from  the  vent  to  the  caudal  fin.  The 
pectorals,  when  extant,  are  equally  developed ;  they  are  wanting  in  some  species.  The  ventrals 
being  inserted  under  the  thoracic  belt. 

The  position  of  the  eyes  on  one  side  being  the  result  of  a  torsion  of  the  hones  of  the  cranium, 
the  mouth  is  variously  distorted,  and  varies  also  very  much  in  size.  The  maxillar  teeth  are 
more  developed  on  the  side  where  the  eyes  are  situated,  being  sometimes  entirely  absent  from 
the  other  side.  The  palate  is  toothless.  The  scales  are  of  the  ctenoid  type  to  a  few  exceptions 
which  are  cycloid  in  structure.  There  is  no  air  bladder. 

Syn. — Pleuronectulae,  Bonap.  Sagg.  distr.  anim.  vetebr.  1831,  117. 

Platessoideae,  Eichards.  Faun.  Bor.  Amer.  Ill,  1836,  255. 

Planidae,  DeKay,  New  Y.  Fauna,  IV,  1842,  293. — Storer,  Synops.  1846,  223. 

According  to  the  observations  made  by  Van  Beneden,  the  young  of  this  family  at  the  period 
of  hatching  present  a  symmetrical  form  equal  to  that  of  any  other  fish,  the  assymetry  being 
brought  about  during  their  ulterior  growth.  It  has  also  been  observed  that  while  yet  immature, 
and  when  the  eyes  have  already  assumed  their  final  situation,  the  young  flat  fish  swims  in  a 
perfectly  horizontal  position,  the  dorsal  and  abdominal  outlines  being  on  the  same  level, 
whilst  they  take  and  keep  an  oblique  position  so  soon  as  their  growth  is  completed. 

There  are  two  species  of  this  family  mentioned  by  Dr.  Ayres  as  occurring  on  the  Pacific 
coast  of  North  America,  specimens  of  which  we  have  not  seen.  One  is  a  “  Halibut.,”  supposed 
to  be  identical  with  Hippoglossus  vulgaris  (Proc.  Cal.  Acad.  Nat.  Sc.  1855,  41),  seldom  found 
so  far  south  as  the  entrance  of  the  Bay  of  San  Francisco,  though  very  abundant  further  north, 
whence  it  is  brought  to  the  San  Francisco  market. 

The  other  is  a  “  Flounder,”  and  has  been  described  under  the  name  of 

Platessa  bilineata,  Ayres,  in  Proc.  Cal.  Acad.  Nat.  Sc.  1855,  40. 

It  is  taken  in  the  Bay  of  San  Francisco  and  brought  to  the  market  of  that  city. 


PARALICHTHYS,  Girard. 


Gen.  Char. — Eyes  moderate,  situated  on  the  right  side.  Mouth  large  ;  snout  sub-conical ;  jaws  sub-equal.  Slender  and 
conical  teeth  on  both  sides  of  the  jaws.  Origin  of  dorsal  fin  situated  in  advance  of  the  orbits.  Dorsal  and  anal  fins  not 
continuous  with  the  caudal ;  latter  sub-truncated  posteriorly.  Surface  of  the  head  scaly  as  well  as  the  body.  Lateral  line 
arched  above  the  pectoral  fins,-  hence  straight  to  the  base  of  the  caudal. 

The  general  aspect  of  the  body  is  elongated  and  ellipsoid,  reminding  us  of  certain  species  of 
the  genus  Platessa ,  whilst  the  gape  of  the  mouth  resembles  more  that  of  Rhombus. 
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PARALICHTHYS  MACULOSUS,  Grd. 

Spec.  Char. — Body  quite  elongated  and  ellipsoid  ;  peduncle  of  the  tail  strangulated.  Lower  jaw  slightly  the  longest ; 
posterior  extremity  of  maxillary  dilated,  and  extending  to  a  vertical  line  drawn  posteriorly  to  the  orbits.  Origin  of  the  anal 
fin  situated  opposite  the  base  of  the  pectorals.  Dorsal  and  anal  fins  even  posteriorly.  Posterior  margin  of  the  caudal  sub¬ 
truncated.  Scales  small  and  pectinated.  Reddish  brown,  maculated. 

Syn. — Pleuronectes  maculosus,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  155. 

The  body  is  elongated,  sub-elliptical,  the  dorsal  and  ventral  outlines  constituting  most 
regular  curves,  into  which  the  head  immerges  with  but  a  very  slight  depression  above  the  eyes. 
The  peduncle  of  the  tail  is  slightly  contracted  immediately  behind  the  posterior  margin  of  both 
the  dorsal  and  anal  fins,  which  terminate  evenly.  From  this  point  to  the  base  of  the  caudal 
fin  the  caudal  region  assumes  a  dove  tail  appearance.  The  caudal  fin  itself  is  undulating 
upon  its  posterior  edge,  the  external  and  central  rays  being  slightly  longer  than  the  intermediate 
ones. 

The  total  length  of  the  specimen  now  before  us  is  about  seven  inches  and  a  half,  the  head 
entering  in  it  four  times  and  one-third.  The  lower  jaw  is  the  longest  ;  the  posterior  extremity 
of  the  maxillar  bone  reaches  a  vertical  line  drawn  behind  the  posterior  rim  of  the  orbit* 
Slender  and  conical  teeth  may  be  observed  on  either  side  of  the  jaws.  The  eyes,  which  are 
placed  on  the  right  side,  are  of  medium  size,  elliptical  in  shape,  their  horizontal  diameter 
entering  about  five  times  and  a  half  in  the  length  of  the  side  of  the  head.  The  origin  of  the 
dorsal  fin  is  situated  opposite  the  anterior  rim  of  the  orbit ;  that  of  the  anal  is  placed  opposite 
the  base  of  the  pectorals,  both  of  these  fins  being  composed  of  simple  rays.  The  rays  of  the 
caudal  are  highly  dichotomised.  The  pectorals  are  moderate  sized,  and  composed  of  slender 
and  bifurcated  rays,  except  the  outer  ones,  which  remain  simple.  The  ventrals  are  quite  small, 
inserted  in  advance  of  the  pectorals,  overlapping  the  vent,  and  extending  as  far  as  the  third 
ray  of  the  anal.  Their  rays  are  likewise  bifurcated. 

Br.  VI :  VII ;  D  68  ;  A  52  ;  0  3,  1,  7,  6,  1,  2  ;  V  6  ;  P  1,  10. 

The  scales  are  small,  sub-elliptical,  longer  than  deep,  and  pectinated.  They  extend  over  the 
opercular  apparatus,  the  head,  and  even  the  jaws  ;  they  may  also  be  observed  on  the  rays  of 
most  of  the  fins,  especially  on  the  caudal.  The  lateral  line  starts  from  the  scapular  region, 
describing  an  arch  above  the  pectoral  fins,  to  follow  afterwards  the  middle  of  the  flanks  to  the 
caudal  fin. 

The  ground  color  of  the  right  side,  being  the  one  on  which  the  eyes  are  situated,  is  reddish 
brown,  scattered  all  over  with  numerous  spots  of  a  darker  hue.  The  left  side  is  uniformly  pale 
yellow. 
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PLATICHTHYS,  Girard. 

Gen.  Char. — Eyes  on  either  the  right  or  left  side.  Mouth  rather  small  ;  snout  somewhat  produced  ;  lower  jaw  longest; 
small  and  conical  teeth  on  both  sides  of  the  jaws.  Origin  of  dorsal  fin  situated  opposite  the  middle  of  the  orbit ;  dorsal  and 
anal  fins  not  extending  to  the  caudal  ;  latter  posteriorly  sub-convex.  Surface  of  head  scaly  like  the  body.  Lateral  line 
slightly  arched  above  the  pectoral  fins,  hence  straight  to  the  base  of  the  caudal. 

Syn. — Platichthys,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  139  ;  and,  VIII,  1856,  136. 

This  genus  has  the  general  aspect  of  Rhombus,  from  which  it  differs  hy  a  smaller  mouth,  a 
dorsal  fin  beginning  above  the  orbit,  and  by  both  the  dorsal  and  anal  fins  being  separated  from 
the  caudal.  The  scales,  moreover,  have  a  proclivity  of  becoming  quite  prickly  and  rough  to  the 
touch. 

To  this  genus  belongs  Pleuronedes  stettatus  of  Pallas,1  or  Platessa  stellata  of  modern  writers.2 
The  latter  species  is  closely  allied  to  P.  rugosus,  described  further  on,  from  which  it  may  even 
not  differ.  An  actual  comparison  between  the  specimens  is,  however,  demanded,  before  a 
settlement  of  the  question  can  be  arrived  at. 


1.  PLATICHTHYS  RUGOSUS,  Grd. 

Spec.  Char. — Eyes  moderate,  situated  on  the  left  side.  Interocular  space  moderate.  Peduncle  of  tail  long.  Origin  of 
dorsal  fin  corresponding  to  a  vertical  line  intersecting  the  middle  of  (lie  pupil.  Scales  very  rugose  and  plate-like.  Lateral  line 
slightly  arched  above  the  pectoral  fins.  Left  side  dark  reddish  brown  ;  fins  olivaceous,  dorsal  and  anal  with  alternate  vertical 
bands  of  black,  caudal  with  longitudinal  bands  of  the  same  hue.  Ventrals  and  pectorals  unicolor.  Right  side  dull  yellow. 

Syn. — Platichthys  rugosus,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  139  and  155. 

The  general  form  of  the  body  is  sub-elliptical,  leaving  out  the  snout  and  the  peduncle  of  the 
tail.  The  head,  which  is  of  medium  size,  constitutes  about  the  fourth  of  the  total  length,  which 
measures  nine  inches  in  the  specimen  we  describe.  The  occiput  is  very  much  depressed,  the 
snout  sub-conical,  the  lower  jaw  being  the  longest  and  protruding  beyond  the  upper.  A  row  of 
short,  conical  teeth  may  be  observed  on  either  side  of  the  jaws.  The  posterior  extremity  of  the 
maxillary  extending  somewhat  beyond  the  anterior  rim  of  the  orhit,  approximating  it  closely 
when  the  mouth  is  shut.  The  eyes  are  moderate  sized  and,  as  a  general  rule,  situated  on  the 
left  side  ;  they  are  sub -elliptical  and  their  horizontal  diameter  contained  about  six  times  in  the 
length  of  the  side  of  the  head.  The  interocular  space  is  of  moderate  width.  The  branchios- 
tegals  are  seen  on  either  side. 

The  origin  of  the  dorsal  fin  takes  place  upon  a  vertical  line  which  would  intersect  the  pupil  of 
the  upper  eye.  Its  rays  increase  in  height  to  the  posterior  third  of  its  length,  hence  diminishing 
again  to  the  terminus  of  the  fin.  The  origin  of  the  anal  corresponds  to  a  vertical  line  drawn  at 
some  distance  behind  the  hase  of  the  pectorals,  terminating  evenly  with  the  dorsal,  at  a 
considerable  distance  from  the  insertion  of  the  caudal,  giving  the  tail  a  rather  long  peduncle. 
The  caudal  fin  itself  is  posteriorly  rounded  or  sub-truncated,  constituting  a  little  less  than  the 
fifth  of  the  total  length.  The  ventrals  are  inserted  somewhat  in  advance  of  the  base  of  the 
pectorals,  their  posterior  extremity  not  extending  quite  as  far  as  the  anterior  margin  of  the 

1  Zoographia  Rosso-Asiatica,  III,  1831,  416. 

2  The  Zoology  of  the  Voyage  of  H.  M.  S.  Herald.  Reptiles  and  Fish,  1854,  164. 
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anal,  but  overlap  considerably  tbe  vent,  which  is  situated  nearly  midway  between  the  insertion 
of  the  ventrals  and  the  origin  of  the  anal.  The  pectorals  are  of  but  moderate  development. 

Br.  VII :  VII ;  D  57 ;  A  42  ;  C  3,  1,  7,  7,  1,  2 ;  V  6  ;  P  11. 

The  middle  rays  of  the  pectorals  and  those  of  the  caudal  are  bifurcated  once  ;  in  the  other  fins 
they  are  simple.  The  scales  are  modified  into  small  bony  shields  with  their  surface  covered 
with  minute  prickles  very  rough  to  the  touch.  They  are  isolated  and  scattered  over  the  body, 
and  more  thickly  set  together  over  the  head.  A  row  of  larger  and  rougher  ones  may  be  observed 
along  the  base  of  the  dorsal  and  anal  fin,  and  very  minute  ones  over  the  fins.  The  lateral  line 
from  the  suprascapular  region  slightly  ascends  above  the  pectorals,  passed  which  it  follows  a 
straight  course  along  the  middle  of  the  flanks,  the  peduncle  of  the  tail,  and  the  caudal  fin. 
The  dermic  productions  just  alluded  to  are  smaller  and  less  numerous  on  the  right  than  on  the 
left  side,  that  is,  on  the  side  opposite  to  the  one  on  which  the  eyes  are  situated. 

The  color  on  the  left  side  is  dark  reddish  brown,  the  fins  being  greyish  olive.  The  dorsal 
exhibiting  five,  and  the  anal  four  vertical  bands  of  black,  the  caudal  four  longitudinal  streaks  of 
the  same  tint,  whilst  the  pectorals  and  ventrals  are  unicolor.  On  the  opposite  side  the  body  and 
head  are  yellow  or  olive. 
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E.  Samuels 

2.  PLATICHTHYS  UMBROSUS,  Ord. 

Spec.  Char. — Eyes  rather  large  and  situated  on  the  right  side.  Interocular  space  narrow.  Peduncle  of  tail  short.  Origin 
of  dorsal  fin  corresponding  to  a  line  intersecting  the  anterior  rim  of  the  pupil.  Scales  normal,  though  some  of  them  are  quite 
rugose.  Lateral  line  conspicuously  arched  above  the  pectoral  fins.  Right  side  uniform  blackish  brown  ;  left  side  light  brown. 
Dorsal,  anal,  and  caudal  fins  obsoletely  maculated. 

Syn. — Plalichthys  umbrosus,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  136. 

The  hody  is  sub-elliptical  in  its  outline  and  very  much  tapering  towards  the  peduncle  of  the  tail, 
which  is  short  and  somewhat  strangulated  at  the  terminus  of  both  the  dorsal  and  the  anal 
fins.  The  head  is  moderate  sized,  constituting  nearly  the  fourth  of  the  entire  length,  which 
measures  about  seven  inches  and  a  quarter.  The  snout  is  rather  short  and  sub-conical,  the 
gape  of  the  mouth  oblique,  with  the  lower  jaw  slightly  projecting  beyond  the  upper.  Small 
and  conical  teeth  may  be  observed  on  either  side  of  the  jaws,  perhaps  somewhat  more  conspicuous 
on  the  left  than  on  the  right  side.  The  posterior  extremity  of  the  maxillary  extends  to  a  vertical 
line  drawn  midway  between  the  anterior  rim  of  the  orbit  and  that  of  the  pupil.  The  eyes  are 
proportionally  large,  elliptical,  and  placed  on  the  right  side  and  separated  from  one  another  by 
a  very  narrow  interocular  bridge.  Their  longitudinal  diameter  enters  about  four  times  and  a 
half  in  the  length  of  the  side  of  the  head,  less  than  once  in  advance  of  the  orbit.  Each  nostril 
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has  a  double  aperture,  one  of  which  being  tubular.  The  branchial  apertures  are  rather  wide, 
continuous  under  the  throat ;  the  branchiostegals  being  six  on  either  side. 

The  origin  of  the  dorsal  fin  corresponds  to  a  vertical  line  which  would  intersect  the  anterior 
rim  of  the  pupil  and  slightly  inflexed  towards  the  left  side.  The  rays  increase  in  height 
towards  the  posterior  third  of  the  fin  to  diminish  again  posteriorly,  all  being  inclined  backwards. 
The  anal  has  the  same  general  structure  and  appearance,  and  terminates  evenly  with  the  dorsal 
at  a  short  distance  from  the  base  of  the  caudal,  its  origin  corresponding  to  a  line  drawn  imme¬ 
diately  behind  the  base  of  the  pectorals.  The  latter  are  moderate  sized  and  slender,  the  left 
more  so  than  the  right  one  ;  both  having  dichotomised  rays,  though  less  fully  developed  in  the 
left  fin.  The  ventrals  are  rather  small,  inserted  in  advance  to  the  base  of  the  pectorals,  and 
extend  somewhat  beyond  the  anterior  margin  of  the  anal  fin  and,  consequently,  overlapping  the 
vent.  Their  middle  rays  are  likewise  dichotomised.  The  caudal  fin,  which  is  posteriorly 
rounded  or  suh-convex,  enters  five  times  and  a  half  in  the  total  length ;  its  rays  are  simply 
bifurcated  without  any  further  subdivision. 

Br.  VI :  VI ;  D  74  ;  A  59  ;  C  3,  1,  6,  6,  1,  3  ;  V  6  ;  P  9. 

The  scales  on  the  right  side  are  of  hut  moderate  development,  longer  than  deep  posteriorly, 
ciliated  or  pectinated,  some  of  them  very  conspicuously,  others  hut  slightly  ;  others  still  are 
rugose  over  their  entire  exposed  surface,  being  quite  rough  to  the  touch.  Over  the  head  and 
opercular  apparatus  all  the  scales  are  of  the  rugose  type.  On  the  left  side  all  the  scales  present 
a  smooth  appearance,  and  they  do  not  extend  over  the  dorsal,  caudal,  and  anal  fins,  as  is  the 
case  on  the  right  side. 

The  color  of  the  right  side  is  uniform  blackish  brown  ;  the  left  side  of  a  light  brown.  The 
vertical  fins  are  ohsoletely  maculated. 


■List  of  specimens. 


Catal. 

No. 

No.  of 

spec. 

Age. 

Locality. 

When  col¬ 
lected. 

Whence  obtained. 

Nature  of 
specimens. 

607 

i 

Adult.. 

Cape  Flattery,  W.  T . 

1856 

Lieut.  W.  P.  Trowbridge . .. 

Alcoholic _ 

PLEURONICHTHYS,  Girard. 

Gen.  Char. — Eyes  rather  large,  situated  on  the  right  side.  Interocular  space  very  narrow .  Head  small.  Mouth  small,  its 
gape  being  oblique,  the  jaws  subequal,  and  the  snout  subtruncated.  Teeth  inconspicuous,  occupying  both  sides  of  the  jaws. 
Origin  of  dorsal  fin  placed  either  in  advance  of  the  pupil,  or  else  the  entire  orbit.  Dorsal  and  anal  fins  not  extending  to  the 
caudal;  latter  posteriorly  rounded .  Scales  small,  cycloid  in  structure .  Lateral  line  slightly  raised  above  the  pectoral  fins, 
otherwise  linear. 

Syn. — Plewonichthys,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  139. 

The  body  is  rather  deep,  and  in  that  respect  resembling  somewhat  Rhombus ,  or  else  combining 
the  idea  of  Rhombus  and  Solea  in  its  general  outline.  The  smallness  of  the  head  and  mouth 
are,  however,  characters  which  will  at  once  enable  a  student  to  discriminate  between  these 
genera. 
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1.  PLEURONICHTHYS  COENOSUS,  Gird. 

Spec  .  Chau. — Body  sub-elliptical.  Posterior  extremity  of  maxillary  extending  to  a  vertical  line  drawn  midway  between  the 
pupil  and  the  anterior  rim  of  the  orbit.  Origin  of  dorsal  fin  curved  towards  the  left  side  of  the  head,  and  corresponding  to  the 
anterior  rim  of  the  upper  orbit  on  the  right  side.  Ground  color  olivaceous  brown,  macul  :ted 

Syn. — Pleuronxchthys  coenosus,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  139. 

The  body  is  sub-elliptical,  the  bead  quite  small,  and  the  snout  very  short  and  blunt,  the  lower 
jaw  being  longer  than  the  upper,  and  the  mouth  rather  small,  with  its  gape  oblique.  Minute, 
conical,  and  acute  teeth  may  be  observed  on  either  side  of  the  jaws.  The  posterior  extremity  of 
the  maxillary  extends  beyond  the  anterior  rim  of  the  orbit,  without,  however,  reaching  a  vertical 
line  drawn  in  advance  of  the  pupil.  The  eyes,  which  are  situated  on  the  right  side,  are  large 
and  sub-elliptical ;  their  longitudinal  diameter  entering  about  three  times  in  the  length  of  the 
side  of  the  head.  The  interocular  space  is  very  narrow  and  ridge-like.  The  head  itself  is  con¬ 
tained  about  five  times  and  a  half  in  the  total  length  of  the  fish.  The  branchial  apertures  are 
moderate,  and  not  contiguous  under  the  throat. 

The  origin  of  the  dorsal  fin,  which  is  bent  towards  the  left  side,  takes  place  opposite  the 
anterior  rim  of  the  upper  orbit ;  it  is  quite  elevated  towards  its  posterior  third,  generally  speak¬ 
ing  well  developed,  and  terminated  at  a  short  distance  from  the  insertion  of  the  caudal.  The 
origin  of  the  anal  corresponds  to  a  vertical  line  drawn  posteriorly  to  the  base  of  the  pectorals, 
increasing  in  height  towards  its  middle,  and  terminating  evenly  with  the  dorsal.  The  rays  of 
both  the  dorsal  and  anal  fins  are  rather  stoutish,  not  bifurcated  and  provided  on  the  left  side 
with  a  membranous  expansion  which  overlap  each  other  when  the  fins  are  inclined  backwards. 
The  peduncle  of  the  tail  is  very  short  and  stright.  The  caudal  fin,  which  constitutes  a  little 
less  than  the  fourth  of  the  total  length,  is  rounded  or  convex  upon  its  posterior  margin.  The 
insertion  of  the  ventrals  is  placed  in  advance  of  the  base  of  the  pectorals  ;  they  are  broad  and 
rather  short,  although  extending  beyond  the  anterior  margin  of  the  anal ;  their  rays  are  not 
bifurcated.  The  pectorals  are  moderate  sized,  the  left  being  somewhat  smaller  than  the  right, 
with  a  less  decided  bifurcation  of  its  rays. 

Br.  VI :  VI ;  D  74  ;  A  54 ;  C  3,  1,  7,  6,  1,  4  ;  V  6  ;  P  1,  10. 

The  body  is  covered  with  small  scales,  somewhat  smaller  on  the  left  than  on  the  right  side  ; 
they  are  sub-elliptical,  longer  than  deep,  and  posteriorly  entire  and  smooth  instead  of  being 
pectinated.  Over  the  opercular  apparatus  and  head  they  are  smaller  also  than  on  their  respective 
side.  Those  occupying  the  base  of  the  caudal  are  likewise  diminutive  and  irregularly  shaped. 
The  lateral  line,  which  is  nearly  straight,  is  slightly  raised  into  a  depressed  curve  immediately 
above  the  pectoral  fins. 

The  ground  color  of  the  right  side  is  deep  brown,  maculated  with  blackish  and  yellowish  ;  the 
left  side  is  of  a  uniform  soiled  yellow. 

The  specimen  described,  the  only  one  that  has  fallen  under  our  investigations,  measures  seven 
and  a  half  inches  in  total  length. 

List  of  specimens. 
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i 
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San  Francisco,  Cal _ 

1853 

Lieut.  E.  S.  Williamson 

Alcoholic _ 

Dr.  Heermann  .. 
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2.  PLEURONICHTHYS  GUTTULATUS,  Grd. 

Spec.  Char. — Body  sub-cylindrical .  Posterior  extremity  of  the  maxillary  extending  to  a  vertical  line  drawn  between  the 
pupil  and  the  anterior  rim  of  the  orbit.  Origin  of  the  dorsal  situated  opposite  the  pupil.  Ground  color  of  a  greyish  lead  hue, 
besprinkled  with  whitish  spots  and  black  dots. 

Syn. — Pleuronichthys  guttulatus ,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  137;  and,  Journ.  Bost.  Soc.  Nat. 

Hist.  VI,  1857.  PI.  xxv,  figs.  1 — 4. 

The  body  is  sub-cylindrical,  deeper  than  in  P .  coenosus  when  the  depth  is  compared  to  the 
entire  length.  The  head  is  small,  and  constitutes  about  the  fourth  of  the  total  length  ;  the 
eyes,  situated  on  the  right  side,  are  well  developed,  elliptical,  their  longitudinal  diameter  being 
contained  three  times  in  the  length  of  the  side  of  the  head.  The  interocular  space  is  exceedingly 
narrow  and  raised,  ridge-like,  above  the  surface  of  the  head.  The  snout  is  very  blunt  and  short,  the 
mouth  small,  with  its  gape  oblique  upwards,  and  both  jaws  even.  The  posterior  extremity  of 
the  maxillary  corresponds  to  a  vertical  line  drawn  midway  between  the  anterior  rim  of  the  orbit 
and  the  pupil.  The  opercular  apparatus  and  cheeks  are  scaly  ;  the  branchial  fissures  moderate, 
and  not  continuous  under  the  throat. 

The  origin  of  the  dorsal  fin  corresponds  to  a  vertical  line  drawn  immediately  in  advance  of 
the  pupil ;  it  is  gradually  increasing  in  height  to  the  line  of  greatest  depth  of  the  body,  to 
diminish  again  gradually  posteriorly,  terminating  at  a  small  distance  from  the  base  of  the  caudal. 
The  anterior  margin  of  the  anal  corresponds  to  a  vertical  line  drawn  immediately  behind  the 
base  of  the  pectoral  fins.  It  is  shaped  like  the  dorsal,  and  terminates  evenly  with  the  latter. 
The  caudal,  which  enters  about  five  times  in  the  total  length,  is  rounded  upon  its  posterior 
margin.  The  origin  of  the  ventrals  is  situated  in  advance  of  the  base  of  the  pectorals,  in  advance 
even  of  the  posterior  edge  of  the  opercular  apparatus  ;  they  are  small  and  sub-lanceolated ;  their 
posterior  extremity  overlaps  the  vent  and  reaches  the  anal  fin.  The  pectorals  themselves  are 
rather  small,  and  directed  obliquely  upwards  and  backwards. 

D  67 ;  A  47  ;  0  4,  1,  8,  7,  1,  3  ;  Y  6  ;  P  13. 

The  scales  are  quite  small,  longer  than  deep,  cycloid  in  structure,  with  diverging  grooves 
upon  their  posterior  section  only.  The  lateral  line  is  slightly  arched  above  the  pectoral  fins, 
hence  nearly  straight  along  the  middle  of  the  flanks  to  the  base  of  the  caudal  fin.  A  similar 
mucous  line  may  be  traced  from  the  upper  rim  of  the  uppermost  eye,  along  the  back,  giving  off 
a  connecting  branch  to  the  lateral  line  across  the  occipital  region,  and  losing  itself  into  the  fin 
beyond  the  middle  of  the  length. 

The  ground  color  is  greyish  or  lead,  densely  sprinkled  all  over  with  black  dots  and  whitish 
spots.  The  fins  being  olivaceous  similarly  dotted  with  black,  but  exhibiting  fewer  white  spots. 
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PAROPHRYS,  Girard. 

Gen.  Char. — Eyes  large,  situated  on  the  right  side.  Interocular  space  very  narrow.  Mouth  moderate  ;  snout  sub-conical  ; 
lower  jaw  longest.  Teeth  small,  inconspicuous,  occurring  on  the  left  side  of  the  jaws  only.  .  Origin  of  dorsal  fin  situated 
opposite  the  pupil  ;  dorsal  and  anal  fins  not  extending  to  the  caudal  ;  latter  posteriorly  sub-truncated  ;  a  spine  at  the  origin  of 
the  anal.  Surface  of  head  scaly.  Scales  very  small  and  cycloid  in  structure.  Lateral  line  but  slightly  raised  above  the 
pectoral  fins. 

Stn .—Parophrys,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  139. 

The  body  is  elongated,  sub-elliptical,  resembling  somewhat  in  its  outline  some  species  of 
Platessa  and  Solea,  the  head  of  the  latter  excepted.  The  presence  of  teeth  on  the  colorless 
side  of  the  jaws  is  a  trait  partaken  by  Solea  also,  hence  another  relationship  between  these  two 
genera.  The  gape  of  the  mouth  is  oblique  upwards,  which,  added  to  the  sub-conical  protrusion 
of  the  snout,  gives  the  head  the  physiognomy  of  Platessa.  The  spine  which  is  observed  at  the 
anterior  margin  of  the  anal  is  a  trait  which  occurs  in  other  genera. 

PAROPHRYS  YETULUS,  Grd. 

Spec.  Char. — Body  quite  elongated  and  sub-elliptical ;  peduncle  of  the  tail  slender.  Posterior  extremity  of  maxillary 
extending  to  a  vertical  line  drawn  inwardly  to  the  anterior  rim  of  the  orbit.  Origin  of  anal  fin  placed  posteriorly  to  the  base 
of  the  pectorals.  Dorsal  and  anal  fins  nearly  even  posteriorly.  Scales  minute  ;  lateral  line  very  conspicuous.  Color  of  body 
and  head  reddish  ash  ;  fins  olivaceous,  maculated. 

Stn. — Parophrys  vetulus,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  140,  142,  &  155. 

The  average  size  of  the  specimens  before  us  is  about  five  inches.  The  elongated  body  is  quite 
tapering  posteriorly,  less  so  anteriorly,  where  it  is  terminated  by  a  rather  small  head  and  an 
acute  snout,  the  peduncle  of  the  tail  being  slender.  The  head  itself  constitutes  somewhat 
less  than  the  fourth  of  the  total  length,  to  which  the  greatest  depth  stands  as  one  to  three. 
The  mouth’  is  small,  the  lower  jaw  being  the  longest,  and  the  posterior  extremity  of  the 
maxillary  overruns  slightly  a  vertical  line  drawn  across  the  anterior  rim  of  the  orbit.  The 
teeth,  which  are  minute,  exist  on  the  left  side  of  the  jaws  only.  The  eyes  are  situated  on  the 
right  side ;  they  are  very  large  horizontally,  elliptical,  and  closely  approximated,  being 
separated  by  a  very  narrow  and  elevated  ridge.  Their  longitudinal  diameter  enters  four  times 
in  the  length  of  the  side  of  the  head.  The  origin  of  the  dorsal  takes  place  opposite  the  pupil 
of  the  upper  eye,  and  terminates  at  a  short  distance  from  the  insertion  of  the  caudal.  The 
origin  of  the  anal  corresponds  to  a  vertical  line  drawn  posteriorly  to  the  insertion  of  the 
pectorals,  terminating  evenly  with  the  dorsal ;  a  small  and  acute  horizontal  spine  may  be 
observed  at  its  anterior  margin,  and  directed  forwards.  The  caudal  is  slender,  posteriorly 
truncated,  and  contained  about  five  times  and  a  half  in  the  total  length.  The  pectoral  fin  of 
the  left  side  is  somewhat  smaller  than  that  on  the  right,  both  being  rather  slender.  The 
ventrals  are  small,  inserted  opposite  the  base  of  the  pectorals,  with  their  anterior  edge  somewhat 
in  advance  to  the  latter.  Their  posterior  extremity  projecting  beyond  the  vent,  and  somewhat 
the  origin  of  the  anal.  There  are  six  branchiostegals  on  the  right,  and  five  on  the  left  side. 

Br.  YI :  Y ;  D  86 ;  A  64 ;  0  3,  1,  7,  7,  1,3.;  Y  6  ;  P  11. 

The  middle  rays  of  the  ventrals  and  pectorals  of  either  side  exhibit  bifurcated  rays,  though 
less  deeply  than  those  of  the  caudal.  The  rays  of  the  dorsal  and  anal  are,  as  usual,  undivided. 

The  scales  are  very  small,  and  extend  over  the  head  and  portion  of  the  caudal  fin.  They  are 
20  a 
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sub-elliptical,  longer  than  deep,  and  posteriorly  furrowed.  Tbe  lateral  line  is  nearly  straight, 
presenting  but  a  slight  curve,  convex  upwards,  just  above  tbe  pectoral  fin. 

The  ground  color  of  the  right  side  is  reddish  ash  with  diffused  darker  spots  spread  all  over 
the  body  and  fins.  The  left  side  is  pale  reddish  yellow  and  unicolor. 


List  of  specimens. 


j 

Catal. 

No. 

No.  of 

spec. 

Sex  and 

age. 

Locality. 

When 

collected. 

Whence  obtained. 

Nature  of 
specimen. 

Collected  by — 

698 

5 

Adult.. 

San  Francisco,  Cal _ 

1853 

Lt.  R,  S.  Williamson. _ 

Alcoholic. 

Dr  A.  L.  Heermann . 

699 

3 

Adult .  . 

. do . 

1853 

Lt.  A.  W.  Whipple  ...... 

- do _ 

Dr.  C.  B.  Kennedy.. 

700 

3 

Presidio,*  Oal . 

1853 

Lt.  W.  P.  Trowbridge,.-- 

_ do _ 

Lt.  Trowbridge 

608 

1 

Adult.. 

Port  Orford,  Oregon _ 

1856 

_ do _ 

_ do _ _ 

609 

1 

Adult.  _ 

Astoria,  Oregon _ 

1856 

PSETTICHTHYS,  Girard. 

Gen.  Char. — Eyes  large  or  moderate,  situated  either  on  the  right  or  the  left  side.  Interocular  space'very  narrow  or  moderate . 
Mouth  rather  large  ;  snout  bluntly  rounded  ;  jaws  sub-equal.  Teeth  slender  and  conical,  on  both  sides  of  the  jaws.  Origin  of 
dorsal  fin  situated  anteriorly  to  the  orbit.  Dorsal  and  anal  fins  approximating  the  caudal  without  being  continuous  with  it. 
Posterior  margin  of  caudal  rounded  or  convex.  A  small  spine  in  advance  of  the  anal.  Surface  of  the  head  scaly.  Scales 
varying  in  size,  according  to  the  species.  Lateral  line  almost  straight  anteriorly. 

Syn. — Psettichthys,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  140. 

The  general  aspect  of  this  genus  is  elongated,  and  reminds  us  of  Solea,  which  analogy  is 
aided  by  the  blunt  outline  of  the  head.  The  eyes  and  mouth  are  much  larger  than  in  Solea , 
and  the  presence  of  teeth  on  both  sides  of  the  jaws  exclude  all  idea  of  generical  affinities 
between  these  two  genera. 

1.  PSETTICHTHYS  MELANOSTICTUS,  Grd. 

Spec.  Char. — Body  elongated  and  rather  slender.  Eyes  moderate,  situated  on  the  right  side  ;  interocular  space  moderate. 
Lower  jaw  somewhat  longer  than  the  upper.  Posterior  extremity  of  maxillary  extending  to  a  vertical  line  drawn  in  front  of 
the  pupil.  Anterior  rays  of  dorsal  higher  than  those  immediately  succeeding.  Dorsal  and  anal  fins  even  posteriorly.  Origin 
of  anal  fin  situated  somewhat  posteriorly  to  the  base  of  the  pectorals,  and  provided  with  a  small  spine.  Scales  quite  small, 
cycloid  in  structure  ;  lateral  line  very  slightly  raised  above  the  pectorals.  Ground  color  cinereous,  interspersed  [with  crowded 
black  dots. 

Syn. — Psettichthys  melanostictns,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  140. 

The  body  is  elongated,  slender,  and  tapering  posteriorly.  Its  greatest  depth  is  contained 
about  three  times  in  the  total  length,  in  which  the  head  enters  somewhat  less  than  four  times. 
The  mouth  is  large  and  its  gape  oblique ;  the  lower  jaw  being  the  longest.  The  posterior 
extremity  of  the  maxillar  bone  extends  to  a  vertical  line  drawn  in  advance  of  the  pupil.  The 
teeth,  which  occupy  both  sides  of  the  jaws,  are  .  very  slender.  The  eyes,  which  are  well 
developed,  occupy  the  right  side  ;  their  horizontal  diameter  enters  four  times  and  a  half  in  the 
length  of  the  side  of  the  head.  The  interocular  space  is  of  moderate  width.  The  origin  of 
the  dorsal  fin  takes  place  opposite  the  anterior  rim  of  the  left  or  upper  eye  ;  its  anterior  rays, 
which  occupy  the  declivity  of  the  occiput,  are  higher  than  the  following  ones,  which  increase 
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gradually  in  height  to  a  certain  distance,  then  diminishing  again  rapidly  to  the  terminus  of  the 
fin,  which  does  not  extend  to  the  base  of  the  caudal.  The  origin  of  the  anal  is  situated  some¬ 
what  posteriorly  to  the  base  of  the  pectorals.  An  acute  and  inconspicuous  spine,  directed 
horizontally  forwards,  may  be  observed  at  the  anterior  margin  of  that  fin  ;  the  soft  rays 
increase  gradually  in  size  for  a  given  distance,  to  diminish  posteriorly  exactly  as  is  the  case  in 
the  dorsal,  terminating  evenly  with  the  latter  fin.  The  peduncle  of  the  tail  is  somewhat 
dilated  near  the  insertion  of  the  caudal,  the  central  rays  of  which  being  the  longest,  the 
posterior  margin  of  that  fin  is  necessarily  convex.  The  pectorals  are  small  and  the  ventrals 
smaller  still ;  both  being  exteriorly  rounded  when  expanded.  The  extremity  of  the  ventrals  do 
not  reach  the  anterior  margin  of  the  anal  when  bent  in  that  direction.  The  insertion  of  the 
same  fins  is  placed  in  advance  of  the  base  of  the  pectorals.  The  branchiostegals  are  six  on 
either  side  ;  the  branchial  apertures  being  continuous  under  the  throat. 

Br.  YI :  VI ;  D  78  ;  A  60  ;  C  4,  1,  6,  6,  1,  3  ;  V  6  ;  P  12. 

The  rays  of  the  dorsal  and  anal  fins  being  undivided  ;  those  of  the  other  fins  bifurcated  or 
dichotomised.  The  scales  are  very  small,  longer  than  deep,  and  extending  over  the  head  and 
vertical  fins.  The  lateral  line,  from  the  scapular  region,  take  a  declivous  course  until  it 
reaches  the  middle  of  the  flank  posteriorly  to  the  tip  of  the  pectorals ;  hence  straightway  to 
the  caudal  fin.  The  total  length  of  the  specimen  described  is  four  inches  and  three  quarters. 
The  ground  color  of  the  right  side  is  cinereous  interspersed  with  crowded  black  dots,  which  are 
occasionally  confluent  or  irregularly  grouped  into  patches.  The  left  side  is  uniform  dull  yellow. 
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i 

Astoria,  Oregon _ 

1856 

Lt.  W.  P.  Trowbridge _ 

- do - 

Lt.  Trowbridge _ 

2.  PSETTICHTHYS  SOEDIDUS,  G-rd. 

Plate  XLb. 

Spec.  Char. — Body  elongated  and  sub-elliptical.  Eyes  large,  situated  on  the  left  side;  interocular  space  very  narrow. 
Jaws  nearly  even  when  mouth  is  closed.  Posterior  extremity  of  the  maxillary  extending  to  a  vertical  line  intersecting  the 
pupil.  Anterior  rays  of  dorsal  fin  gradually  increasing  in  height.  Dorsal  and  anal  fins  nearly  even  posteriorly.  Origin  of 
anal  situated  on  a  line  passing  immediately  behind  the  base  of  the  pectorals,  and  preceded  by  a  very  small  spine.  Scales 
moderate  sized  ;  lateral  line  almost  straight  from  head  to  tail .  Ground  color  of  a  soiled  yellow  ;  the  scales  being  margined 
with  black. 

Syn. — Psettichthys  sordidus,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  142  &  155. 

The  general  outline  is  sub-ellipsoid  ;  the  total  length  being  nearly  five  inches  and  a  half,  in 
which  length  the  greatest  depth  enters  a  little  short  of  three  times.  The  head  constitutes 
nearly  the  fourth  of  the  total  length.  The  gape  of  the  mouth  is  oblique,  and  when  closed  the 
extremities  of  the  jaws  are  even  ;  the  posterior  extremity  of  the  maxillar  bone  extending  to  a 
vertical  line  which  would  intersect  the  pupil.  The  teeth  are  slender,  unequal,  sub-conical,  and 
acerated,  occupying  either  side  of  the  jaws.  The  eyes  are  proportionally  large,  sub-elliptical, 
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and  so  closely  approximated  that  the  interocular  space  consists  of  a  mere  hony  ridge  ;  they  are 
situated  on  the  left  side,  and  their  horizontal  diameter  is  contained  four  times  in  the  length  of 
the  side  of  the  head,  somewhat  less  than  once  in  advance  of  the  anterior  rijn  of  the  orbit. 

The  origin  of  the  dorsal  fin  takes  place  near  the  nostril,  on  the  right  side  of  the  anterior  rim 
of  the  upper  orbit ;  its  rays  are  gradually  increasing  in  height  to  near  the  posterior  third  of  the 
extent  of  that  fin,  to  diminish  again  rather  rapidly  backwards.  It  terminates  near  the  base  of 
the  caudal  without  being  contiguous  to  it.  The  anal  commences  on  a  line  situated  posteriorly 
to  the  base  of  the  pectorals,  and  terminates  almost  evenly  with  the  dorsal ;  its  middle  rays 
being  somewhat  deeper  than  those  of  the  latter  fin  are  high.  The  caudal  fin,  which  enters 
about  six  times  in  the  total  length,  is  sub-lanceolate  or  convex  upon  its  posterior  margin.  The 
right  pectoral  fin  is  smaller  than  the  left,  which  is  hut  moderate  sized,  and  rather  more 
tapering.  The  ventral  fins  are  small  also,  though  proportionally  broad  at  their  base  or 
insertion,  which  is  partly  opposite  the  base  of  the  pectorals  and  partly  anterior.  On  the 
accompanying  figure  they  are  represented  too  much  forwards.  There  are  six  hranchiostegals 
on  the  left  side  and  five  only  on  the  right ;  the  branchial  aperture  being  continuous  under  the 
throat. 

Br.  VI ;  V  ;  D  82  ;  A  12  ;  C  1,  1,  7,  6,  1,  1 ;  V6;  PI,  10. 

The  only  rays  that  are  bificated  or  dichotomised  may  he  observed  in  the  caudal  and  left 
pectoral.  The  scales  are  of  moderate  size,  longer  than  deep,  sub-elliptical,  and  finely 
pectinated  upon  their  posterior  margin  ;  their  anterior  section  exhibiting  radiating  grooves. 
They  cover  the  opercular  apparatus  and  cheeks,  extending  likewise  to  some  of  the  fins.  The 
lateral  line  takes  nearly  a  straight  course  from  the  suprascapular  region  to  the  base  of  the 
caudal,  it  being  but  slightly  raised  anteriorly.  The  ground  color  is  of  a  soiled  yellow  ;  the 
scales  being  margined  and  the  fins  speckled  with  blackish. 

Beference  to  the  figures. — Plate  XLb,  fig.  1,  represents  the  left  side  of  Psettichthys  sordidus, 
size  of  life.  Fig.  2  the  right  side  of  the  same.  Figs.  3  and  4  are  scales  of  the  lateral  line 
from  either  side  ;  the  other  scales  were  not  preserved  on  the  specimen. 

•Specimens  from  Presidio  exhibit  upon  their  body  and  fins  irregular  small  black  spots,  in 
addition  to  the  color  elsewhere  alluded  to. 
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4 

Coast  of  California 

1853 

Lt.  W.  P.  Trowbridge _ 

_ do _ 

Lt.  Trowbridge _ .... 

703 

12 

Tomales  bay,  Cal _ _ _ 

1855 

Mr.  E.  Samuels _ 

E.  Samuels.. _ _ _ 

ORDER  III. 


PHARYNGOGNATHI. 

The  inferior  pharyngeal  hones  unite  together  into  an  odd  bony  piece,  oftentimes  so  inti¬ 
mately  as  to  leave  no  vestige  of  the  original  suture  (for,  homologically  speaking,  there  are  two 
inferior  pliaryngeals,  a  right  and  a  left);  at  others,  though  strongly  united,  a  faint  trace  of  the 
suture  is  still  apparent,  as  is  the  case  in  Chromididae ,  of  the  acanthopterygian  sub-order, 
treated  further  on,  and  of  which  no  representative  has  as  yet  been  found  in  western  North 
America  properly  so  called.  The  chromids  belong  to  a  more  southern  clime  ;  the  valley  of  the 
Rio  Grande  del  Norte  (Rio  Bravo)  appears  to  be  its  northern  limit  in  this  continent. 

Syn. — Pharyngognathi,  Mull,  in  Wiegm.  Archiv  fur  Naturg.  I,  1843,  305  ;  &,  I,  1845,  136. 

This  order  is  composed  of  malacopterygians  and  acanthopterygians,  the  former  having  their 
body  protected  with  cycloid  scales,  whilst  in  the  latter  we.  observe  both  types  :  the  cycloid  and 
the  ctenoid  according  to  the  families.  The  air  bladder,  in  the  adult  fish,  has  no  air  duct  leading 
to  the  mouth.  The  vomer  and  palatine  bones  are  toothless. 

SUB-ORDER  I. 

MALACOPTERYGII. 

The  rays  which  enter  into  the  composition  of  the  fins  are  all  of  the  soft  and  articulated  kind, 
some  of  which  remaining  simple  whilst  the  others  bifurcate  to  various  degrees.  The  ventrals 
are  abdominal ;  the  dorsal  is  situated  far  back  opposite  the  anal.  The  scales  exhibiting  the 
cycloid  structure. 

Syn. — Pharyngognathi  malacopterygii,  Mull,  in  Wiegm.  Arch,  fur  Natur.  I,  1843,  310  ;  &,  I,  1845,  136. 

Malacopterygii,  Linn.  Syst.  Nat.  ed.  VI,  1748. — Owen,  Lect.  comp.  anat.  Vert.  1846, 48. — Bd.  Icon.  Enc.  II,  1850, 204. 

A  single  family  constitute,  for  the  present  at  least,  this  sub-order.  It  was  placed  by  former 
systematic  writers  in  the  same  order  with  the  other  malacopterygians  ( Physostomi )  prior  to  the 
anatomical  researches  of  Professor  Muller,  who  has  brought  to  light  the  peculiar  structure  of 
their  inferior  pharygeal  bones  as  well  as  that  of  the  air  bladder,  above  alluded  to. 

Family  SCOMBEHESOCIDAE^  Owen. 

In  this  family  we  observe  the  same  intimate  union  of  the  inferior  pharyngeals  without  any 
vestige  of  suture,  as  in  Labridae  and  Pomacentridae.  The  body  is  elongated,  sometimes  very 
considerably  so,  covered  with  scales,  cycloid  in  structure,  with  a  row  of  keeled  ones  on  either  side 
of  the  belly  and  distinct  from  the  lateral  line.  The  dorsal  fin  is  opposite  the  anal  and  composed 
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of  soft  articulated  rays  as  in  the  malacopterian  order,  and  the  ventrals,  abdominal  in  their 
position,  are  likewise  composed  exclusively  of  soft  and  articulated  rays.  The  air  bladder  has  no 
air  duct  leading  to  the  throat.  There  is  no  cul-de-sac  to  the  stomach  the  pyloric  appendages 
are  also  absent.  The  stomach  itself  is  straight  and  hardly  distinguishable  from  the  intestine 
into  which  it  gradually  passes.  The  pseudobranchiae  are  glandulous,  being  covered  by  the 
mucous  membrane  of  the  branchial  apertures  and  hence  concealed.  The  gills  are  all  fully 
developed,  the  last  branchial  aperture  being  also  extant. 

Syn. — Scomberesoces,  Mull,  in  TViegm.  Archiv  fur  Naturg.  I,  1843,  310 ;  &,  I,  1845,  136. 

Scomberesocidae,  Owen,  Lect.  on  Comp.  Anat.  Vertebr.  1846  ,48. — Bd.  Iconogr.  Encycl.  II,  1850,  204. 

As  the  name  implies,  the  fishes  of  this  family  bear  some  external  resemblances  to  the  macque- 
rels  ( Scomber )  amongst  the  Acanthopterians  and  the  pickerels  ( Esox )  amongst  Physostomians 
or  abdominal  Malacopterygians.  It  is  one  of  those  instances  in  which  the  true  characters,  the 
ones  which  decide  of  the  affinities  and  relationships  of  a  group,  are  often  hidden  under  forms 
analogous  to  other  groups. 

BELONE,  Cuv. 

Gen.  Char. — Body  very  elongated,  anguilliform,  and  very  slender.  Head  long  and  slender  also.  Upper  jaw  formed  exclu¬ 
sively  by  the  intermaxillaries,  which  constitute,  together  with  the  lower  jaw,  a  slender  and  pointed  bill.  Slender  and ’conical  teeth 
on  both  jaws,  which  are  margined  exteriorly  by  small  prickles  or  else  very  exiguous  teeth.  No  lips  at  all.  The  roof  of  the 
mouth  generally  smooth.  Opercle  and  preopercle  smooth.  Branchial  apertures  continuous  under  the  throat.  One  dorsal  fin 
situated  very  far  back  and  opposed  to  the  anal.  Posterior  margin  of  caudal  generally  emarginated.  Ventrals  inserted  about 
the  middle  of  the  body.  Upper  surface  of  head,  cheeks,  and  opercular  apparatus  provided  with  very  small  scales.  Scales  of 
body,  small. 

Syn. — Belone,  Cuv.  Regn.  anim.  II,  1817, 185 ;  2d  ed.  II,  1829  ;  ed.  illustr.  Poiss.  233 — Cuv.  St  Val.  Hist.  nat.  des  Poiss. 

XVIII,  1846,  389. — DeIvay,  New  Y.  Fauna  IV,  1842,  227 — Storer,  Synops.  1846,  186. 

The  species  of  this  genus  are  known  in  the  United  States  under  the  names  of  “  bill-fish,” 
“ silver  gar,”  and  “gar-fish;”  the  latter  being  a  misapplication,  since  it  properly  belongs  to 
the  various  species  of  Lejpidosteus.  They  are  by  no  means  common,  that  is  to  say,  not  numer¬ 
ous  in  individuals,  unless  they  should  frequent  the  deep  and  inaccessible  bottoms.  In  their 
geographic  distribution  they  extend  over  a  wide  range  of  the  temperate  zone,  although  each 
region  appears  to  own  its  peculiar  species. 

BELONE  EXILIS,  Gird. 

Spec.  Char. — Anterior  margin  of  anal  situated  in  advance  of  the  dorsal.  Caudal  fin  moderately  emarginated  ;  inferior  lobe 
slightly  the  largest.  Ventral  fins  small.  Scales  larger  on  the  flanks  than  on  the  dorsal  region.  Lateral  line  sub-median, 
inconspicuous.  Another  line  extends  from  the  inferior  edge  of  the  branchial  openings  along  the  lower  portion  of  the  flanks, 
and  meets  the  lateral  line  above  the  terminus  of  the  anal  fin.  Back  dark  green  ;  middle  of  flanks  silvery  ;  lower  half  of  sides 
and  belly  rufous.  Fins  olivaceous  ;  upper  ones  dark,  lower  ones  lighter. 

Syn. — Belone  exilis,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  149. 

The  entire  length  of  the  specimen  described  measures  about  twelve  inches  and  a  half,  the 
head  forming  a  little  less  than  the  third  of  it.  The  body  is  very  slender,  tapering  gradually 
posteriorly,  and  sub-cylindrical :  the  depth  being  somewhat  greater  than  the  width.  The 
occipito-frontal  region  is  flattened  and  the  inter-ocular  region  longitudinally  grooved.  The  eye 
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is  large  and  sub-circular,  and  its  horizontal  diameter  comprised  about  eleven  times  in  the  length 
of  tbe  side  of  the  head,  seven  times  in  advance  of  its  anterior  rim. 

The  anal  fin  commences  somewhat  in  advance  of  the  dorsal,  but  does  not  extend  quite  as  far 
back  as  the  latter,  which  is  less  developed  than  the  former.  The  general  outline  of  the  two  fins 
is  the  same;  their  anterior  third  is  much  higher  or  deeper  and  sub-triangular,  whilst  the 
remaining  portion  is  quite  low  and  gradually  diminishing  posteriorly.  The  caudal  fin  is  short 
and  proportionally  well  developed,  moderately  emarginated  posteriorly,  the  inferior  lobe  being 
slightly  larger  than  the  upper.  The  ventral  fins  are  small ;  their  insertion  is  equi-distant 
between  the  base  of  the  caudal  fin  and  the  posterior  rim  of  the  orbit.  The  pectorals  are  slender, 
and  directed  obliquely  upwards. 

Br.  XI:  XI;  D  16  ;  A  20  ;  C4,  1,  7,  6,  1,  3  ;  V  6;  P  14. 

It  was  by  inadvertance  that,  on  a  former  occasion,  we  gave  but  thirteen  rays  to  the  anal  fin. 
The  external  ray  of  the  ventrals  is  simple,  that  is,  undivided  though  distinctly  articulated. 

The  scales  are  quite  small  upon  the  dorsal  region,  above  the  lateral  line  ;  they  increase  in 
size  from  beneath  it  to  the  lower  portion  of  the  flanks,  along  the  middle  of  which  the  lateral 
line  itself  takes  an  inconspicuous  course  towards  the  peduncle  of  the  tail,  whence  it  becomes 
more  apparent  to  the  base  of  the  caudal.  A  line  of  mucous  pores,  marked  by  peculiar  scales, 
and  a  good  deal  more  apparent  than  the  lateral  line,  may  be  traced  from  the  inferior  edge  of 
the  branchial  apertures  along  the  lower  portion  of  the  flanks,  in  passing  immediately  above  the 
insertion  of  the  ventrals,  and  when  near  the  terminus  of  the  anal,  ascends  to  meet  the  lateral 
line.  The  scales  themselves  are  cycloid,  without  radiating  grooves,  and,  as  a  matter  of  course, 
without  pectinations.  They  are  sub-circular  upon  the  clorsal  region  and  sub-elliptical  upon  the 
flanks,  and  placed  so  as  to  be  deeper  than  long.  The  cheeks,  the  upper  part  of  the  opercle,  the 
middle  of  the  occipital  and  fronto-nasal  region,  are  eovered  by  small  scales.  The  upper  surface 
of  the  bill  is  perfectly  smooth. 

The  dorsal  region  is  dark  green ;  a  silvery  streak  extends  along  the  middle  of  the  flanks, 
whilst  the  lower  half  of  the  sides  and  belly  are  of  a  dull  reddish  hue.  The  upper  surface  of  the 
bill  is  greenish  brown  ;  the  inferior  surface,  side  of  the  head,  and  thoracic  region,  silvery.  The 
fins  are  olivaceous  ;  the  dorsal  and  caudal  dark,  the  pectorals,  ventrals,  and  anal,  light. 
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SUB-ORDER  II. 

ACANTHOPT'ERYGII. 

The  anterior  portion  of  the  dorsal  fin  is  composed  of  spinous  and  inarticulated  rays  which, 
however,  constitute  hut  one  continuous  fin  with  the  soft  and  articulated  rays.  A  few  spinous 
rays  exist  likewise  at  the  anterior  margin  of  the  anal,  and  the  external  ray  of  the  ventrals  is  a 
spine  also.  The  sides  of  the  head  are,  generally  speaking,  smooth  or  spineless  ;  the  edge  of 
the  opercular  hones  being  occasionally  serrated.  The  scales  are  either  ctenoid  or  cycloid  in 
structure. 

Syn. — Pharyngognathi  acanthopterygii,  Moll,  in  Wiegm.  Archiv  fur  Naturg.  I,  1845,  136. 

Acanthopterygii,  Linn.  Syst.  Nat.  ed.  VI,  1748. — Iconogr.  Encycl.  II,  1850,  204. 

Four  families  are  on  record  in  this  sub-order,  one  of  which,  the  Chromid,  is  without  repre¬ 
sentatives  in  the  collections  upon  which  we  are  now  reporting,  hut  will  be  alluded  to  in  the 
Report  of  the  United  States  and  Mexican  Boundary  Commission.  The  Pomacentrid  family  has 
yielded,  so  far,  but  one  species  along  the  Pacific  coast  of  North  America.  As  to  the  Labrids, 
they  appear  to  be  more  numerous,  although  we  have  had  the  opportunity  of  examining  the 
specimens  of  but  one  species.  The  Embiotocoids  seem  to  compensate  for  the  apparent  scarcity 
of  the  former  and  to  constitute  a  prominent  feature  of  the  ichthyic  fauna  of  the  Pacific  coast  of 
the  United  States. 

Family  POMACENTRID AE,  Agass. 

The  body  is  rather  deep  than  elongated,  and  covered  with  scales  ctenoid  in  structure  or  else 
posteriorly  ciliated.  The  lateral  line  is  interrupted  in  its  course.  The  dorsal  fin  is  unique  and 
constructed  as  in  Labroids.  The  lips  are  not  fleshy,  and  the  nostrils  simple.  The  pharyngeal 
teeth  being  card-like,  the  accessory  gills,  or  pseudo-branchiae,  comb-like,  and  a  very  small  split 
is  to  be  observed  behind  the  fourth  branchial  arch,  the  fourth  gill  having  two  unequal  branchial 
combs,  the  hind  one  being  atrophied  and  quite  small.  An  air  bladder,  but  no  air  duct.  The 
stomach  has  a  cul-de-sac,  and  the  pylorus  a  few  appendages. 

Syn. — Pomacentridae,  Agass.  inNotn.  Zool.  Pise.  1847,  Add.  5. 

Labroidei  ctenoidei,  Mull,  in  Wiegm.  Archiv  fur  Naturg.  f,  1843,  306  ;  and,  I,  1845,  136. 

In  their  external  form  and  appearance  the  fishes  of  this  family  recall  to  mind  the  Squammi- 
pennes ,  except  the  system  of  coloration,  which  is  always  of  a  more  uniform  cast.  As  an  article 
of  food  they  are  not  esteemed,  although  served  upon  the  table  of  the  seacoast  population. 

GLYPHISODON,'  Lacep. 

Gen.  Char. — Body  compressed,  sub-elliptical  in  profile,  covered  with  large  scales.  Head  moderate,  scaly.  Mouth  small, 
provided  with  maxillar  teeth  only,  disposed  upon  a  single  row,  closely  set  together,  narrow,  with  a  sharp  and  often  emarginated 
crown.  Cheeks  and  opercular  apparatus  scaly  also.  Opercle  and  preopercle  with  serratures  or  spines.  Two  anal  spines.  Lateral 
line  not  continued  to  the  base  of  the  caudal. 

Syn. — Glyphisodon,  Lacep.  Hist.  nat.  des  Poiss.  IV,  1802.— Cuv.  &  Val.  Hist.  nat.  des  Poiss.  V,  1830,  442. — Storer, 
Synops.  1846,  79. 
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The  Atlantic  coast  of  the  United  States  is  wanting  in  species  of  this  genus,  seemingly  created 
lor  a  warm  clime,  for  two  of  them  are  met  with  in  the  Caribbean  Sea,  commonly  known  as  the 
Gulf  of  Mexico.  Along  the  Pacific  coast  they  appear,  likewise,  to  be  limited  to  a  rather 
southern  latitude. 

GLYPHISODON  RUBICUNDUS,  Grd. 

Plate  XXIY. 

Spec.  Char. — Body  very  deep  and  sub-elliptical  in  profile.  Head  moderate;  mouth  and  eye  small.  Opercular  scales  very  largo. 
Spinous  portion  of  dorsal  fin  very  low  ;  soft  portion  of  dorsal  and  anal  sub-lanceolated .  Posterior  margin  of  caudal  deeply 
emarginated,  the  lobes  being  rounded  off.  Tips  of  ventrals  reaching  the  vent.  Lateral  line  ending  under  the  soft  portion  of 
the  dorsal  fin .  Color  uniform  deep  crimson . 

Stn. — Glyphisodon  rubicundus,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad,  VII,  1854,  148. 

The  body,  which  is  very  much  compressed,  has  a  very  short  and  contracted  appearance,  and 
so  has  the  head,  which  is  of  hut  moderate  development.  Its  greatest  depth,  measured  upon  a 
vertical  line  intersecting  the  ventral  fins,  is  a  little  more  than  the  half  of  the  length,  the  caudal 
fin  excluded.  The  anterior  dorsal  region  is  convex  and  the  profile  of  the  head  very  declivous, 
with  two  depressions,  one  upon  the  occiput,  the  other  upon  the  snout,  and  in  all  probabilities 
more  conspicuous  in  grown  specimens  than  in  those  of  immature  growth.  The  head  itself 
forms  about  the  fourth  of  the  total  length,  the  largest  specimen  before  us  measuring  nine  inches 
and  a  half  from  the  snout  to  the  extremity  of  the  caudal  fin.  The  mouth  is  small ;  the 
posterior  extremity  of  the  maxillary  corresponding  to  a  vertical  line  drawn  considerably  in 
advance  of  the  orbit.  The  lips  are  quite  fleshy  and  free  all  around  upon  their  external  margin. 
The  eye  is  situated  high  up,  is  small  and  circular,  and  its  diameter  contained  five  times  in  the 
length  of  the  side  of  the  head.  The  branchial  apertures  are  continuous  under  the  throat, 
although  the  fissure  does  not  extend  forwards  under  the  hyoid  apparatus.  The  branchial  rays 
are  three  on  either  side,  all  well  developed. 

A  vertical  line  drawn  from  the  origin  of  the  dorsal  fin  would  intersect  the  base  of  the  pectorals 
or  even  pass  in  front  of  the  latter.  The  spinous  portion  of  that  fin  is  quite  low  and  its  upper 
outline  almost  straight ;  the  soft  portion  rises  into  an  acute  triangle,  the  summit  of  which  being 
directed  upwards  and  backwards.  The  anal  has  the  same  general  shape  as  the  soft  dorsal,  its 
summit,  however,  diverging  a  good  deal  less  from  the  horizontal  line  of  the  body,  thus  approxi¬ 
mating  more  the  caudal  fin.  The  peduncle  of  the  tail  is  well  defined.  The  caudal  is  very 
large,  deeply  emarginated,  but  the  lobes  are  uniformly  rounded  and  broad.  The  ventrals  are 
well  developed,  broad,  and  elongated,  their  tips  reaching  the  vent,  which  is  situated  a  little  in 
advance  of  the  anterior  margin  of  the  anal.  The  pectorals  are  very  broad,  rounded  upon  their 
posterior  margin,  their  extremities  not  extending  as  far  posteriorly  as  the  tips  of  the  ventrals. 
Br.  Ill:  III  ;  D  XII,  16  ;  A  II,  15  ;  C  3,  1,  7,  6,  1,  2;  Y  I,  5  ;  P  19. 

The  scales  are  very  large,  especially  upon  the  middle  of  the  flanks  and  upon  the  opercle. 
Twenty  longitudinal  series  of  them  may  he  counted  between  the  dorsal  region,  in  advance  of 
the  dorsal  fin,  and  the  abdominal  line.  They  are  deeper  than  long,  pectinated  posteriorly,  and 
provided  upon  their  anterior  section  with  radiating  furrows.  Smaller  and  irregularly  disposed 
scales  may  he  observed  along  the  bases  of  all  the  fins,  except  the  ventral,  between  which , 
interiorly,  a  lanceolated  blade  of  scales  projects.  The  frontal,  post,  and  sub-ocular  scales  are 
21  a 
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a  good  deal  smaller  than  those  on  the  cheeks’ ;  the  inferior  edge  of  the  sub-orbital  hone  being 
free. 

The  color  is  uniform  deep  crimson  red  .throughout.  The  ventrals,  dorsal,  and  anal  being 
margined  externally  with  greyish  black.  The  lips  appear  to  have  a  much  deeper,  mayhap, 
purple  hue,  as  also  the  cephalic  depressions  above  alluded  to. 

|  References  to  the  figures. — Plate  XXI Y,  fig.  1,  represents  Glyphisodon  rubicundus,  size  of  life. 
We  have,  however,  seen  larger  specimens.  Fig.  2  is  an  ideal  section  across  the  line  of  greatest 
depth  of  body.  Fig.  3,  a  scale  from  the  dorsal  region.  Fig.  4,  a  scale  from  the  lateral  line. 
Fig.  5,  a  scale  from  the  abdominal  region. 
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Collected  by — 

484 

2 

1 

Adult..  Monterey,  Cal . . 

_ _  San  Diego,  Cal _ 

1854 

1857 

Lt.  W.  P.  Trowbridge - 

A  Cassidy.  _ 

Alcoholic. 

... .do _ 

Lt.  Trowbridge _ _ 

A.  Cassidy _ - 

Family  LABRIDAE,  Bonap. 

The  body  is  elongated  and  covered  with  scales,  cycloid  in  structure,  the  lateral  line  being 
either  continuous  or  interrupted  behind.  There  is  hut  one  dorsal  fin  anteriorly  spinous,  the 
spines  of  which  being  mostly  provided  with  a  membranous  flap  at  the  posterior  edge  of  their 
upper  extremity.  Fleshy  lips  surround  the  jaws.  The  pharyngeal  bones  are  provided  with 
blunt  pavement-like  teeth  or  transverse  plates,  and  the  union  of  the  inferior  pair  takes  place 
without  leaving  any  trace  of  its  suture.  The  fourth  gill  has  hut  one  branchial  comb,  and  the 
last  branchial  split  behind  it  is  wanting.  The  accessory  gills  or  pseudo-branchiae  are  present. 
The  stomach  has  no  cul-de-sac  ;  the  pyloric  appendages  are  wanting  ;  the  air  bladder  is  simple. 

Syn. — Labridae,  Bonap.  Sagg.  Distr.  Anim.  Vert.  ] 83 1 ,  111. — DeKay,  New  Y.  Fauna,  IV,  1842,  172. — Stoker,  Synops. 

1846,  133. 

Labroideae,  Richards.  Faun.  Bor.  Amer.  Ill,  1836,  106. 

Labroidei  cycloidei,  Mull,  in  Wiegm.  Archiv  fur  Naturg.  I,  1843,  305  ;  &,  I,  1845,  136. 

A  species  of  this  family  was  made  known  under  the  name  of 

. - Labrus pulcher,  Ayres,  in  Proc.  Cal.  Acad.  Nat.  Sc.  I,  1854,  1, 

hut  since  no  specimens  were  procured  we  can  offer  no  description  of  the  same. 

JULIS,  Cuv. 

Gen.  Char. — Body  elongated  and  compressed.  Head  moderate,  elongated,  and  sub-conical,  scaleless.  Mouth  small ;  teeth 
conical,  largest  in  front.  Branchial  apertures  separated  under  the  throat  by  an  isthmus.  Spinous  portion  of  dorsal  fin  generally 
lower  than  the  soft  portion.  Caudal  fin  in  most  instances  rounded  posteriorly.  Scales  large  ;  lateral  line  nearer  the  dorsal  than 
the  abdominal  outlines,  falling  posteriorly  so  as  to  reach  the  middle  of  the  peduncle  of  the  tail. 

Syn. — Julis,  Cuv.  RSgn.  anim.  II,  1817,  261 ;  2d  ed.  It,  1829  ;  &,  ed.  illustr.  Poiss.  196. — Cuv.  &  Val.  Hist.  nat.  Poiss.  XIII, 
1839,  358. — Storer,  Synops.  1846,  138. — Dum.  Ichthyol.  analyt.  1856,  305. 

The  Atlantic  species  of  this  genus  were  never  met  with  along  the  eastern  shore  of  North 
America,  hut  they  seem  quite  abundant  in  the  warmer  waters  of  the  Caribbean  sea. 
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JULIS  MODESTUS,  Grd. 

Spec.  Char.— Body  slender,  elongated,  and  much  compressed.  Head  sub-conical.  Eye  large  and  sub-circular.  Angle  of  the 
mouth  not  reaching  the  anterior  rim  of  the  orbit.  Isthmus  very  narrow.  Origin  of  dorsal  fin  situated  opposite  the  base  of  the 
pectorals.  Insertion  of  ventrals  placed  under  the  postero-inferior  edge  of  the  base  of  the  pectorals.  Caudal  posteriorly  sub¬ 
truncated.  Rufous  brown  above,  yellowish  upon  the  sides,  and  dull  white  or  yellow  beneath.  Anterior  seven  dorsal  spiny  rays 
provided  with  a  basal  black  spot.  A  black  blotch  at  the  base  of  the  caudal  fin. 

Syn. — Julis  modestus,  Grd.  ni  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  151. 

The  body  is  elongated,  slender,  very  much  compressed,  sub-fusiform  in  its  profile,  and 
tapering  away  from  the  origin  of  the  anal  fin.  The  largest  specimen  which  we  have  examined 
measured  seven  inches  in  total  length,  and  in  which  the  greatest  depth,  taken  upo^i  the  middle 
of  the  abdomen,  enters  between  five  and  six  times.  The  head  is  sub-conical,  constituting  nearly 
the  fifth  of  the  entire  length  of  the  fish.  The  eye  is  rather  well  developed,  circular  in  shape, 
its  diameter  entering  about  four  times  and  a  half  in  the  length  of  the  side  of  the  head.  The 
mouth  is  moderate  sized,  its  cleft  nearly  horizontal,  the  jaws  being  equal,  and  the  posterior 
extremity  of  the  maxillary  extending  to  a  vertical  line  drawn  about  midway  between  the 
extremity  of  the  snout  and  the  centre  of  the  pupil.  The  teeth  are  sub-conical,  slender,  and 
tapering,  the  anterior  ones  considerably  more  developed  than  the  rest,  and  behind  which  a 
second  row  may  be  observed,  short  and  tuberculiform.  The  edge  of  the  opercular  bones  is 
thin  and  entire,  the  preopercle  exhibiting  a  membranous  expansion  extending  superiorly  beyond 
the  insertion  of  the  pectorals,  whilst  the  sub  and  inter-opercle  cover  entirely  the  branchiostegals, 
of  which  there  are  four  on  either  side.  The  branchial  apertures  themselves  are  wide  and  sub- 
continuous  under  the  throat.  A  perpendicular  line  dropped  from  the  origin  of  the  dorsal  fin 
would  intersect  the  base  of  the  pectorals.  The  rays  of  the  dorsal  fin  itself  are  slender, 
especially  the  spinous  ones,  which  increase  gradually  in  height,  whilst  the  others  are  almost 
equal,  with  a  tendency  in  the  posterior  ones  of  being  more  elevated.  The  origin  of  the  anal  is 
situated  opposite  the  eleventh  or  twelfth  dorsal  ray,  and  extends  a  little  further  back,  although 
the  tip  of  its  posterior  rays  do  not  reach  the  base  of  the  caudal  fin.  Its  depth  is  nearly  equal 
to  the  height  of  the  soft  portion  of  the  dorsal.  The  caudal,  which  is  posteriorly  sub-truncated, 
enters  about  six  times  and  a  half  in  the  total  length.  The  insertion  of  the  ventral  fins 
corresponds  to  a  vertical  line  drawn  immediately  behind  the  base  of  the  pectorals  ;  they  are 
rather  small  and  slender,  and  composed  exclusively  of  soft  and  articulated  rays.  The  pectorals 
are  much  larger  than  the  ventrals,  extending  considerably  more  backwards  than  the  latter, 
neither  of  which  reaching  the  vent,  placed  at  the  anterior  margin  of  the  anal  fin. 

Br.  IY :  IY  ;  D  IX,  13  ;  A  15  ;  C  3,  1,  6,  6,  1,  3  ;  Y  6  ;  P  12. 

The  scales  are  very  large,  longer  than  deep,  with  radiating  grooves  upon  their  anterior  and 
posterior  sections,  which  are  more  developed  than  the  lateral  sections.  The  lateral  line  follows 
the  third  rows  of  scales  from  the  supra-scapular  region  to  near  the  terminus  of  the  dorsal  fin, 
where  it  falls  to  the  middle  of  the  peduncle  of  the  tail,  which  it  follows  to  the  caudal  fin. 

The  color  is  dark  rufous  brown  above,  of  a  lighter  hue  upon  the  sides,  and  dull  whitish 
yellow  beneath.  A  black  spot  may  be  observed  at  the  base  of  the  seven  anterior  dorsal  spiny 
rays,  and  a  similar  blotch  at  the  base  of  the  caudal  fin.  The  pectorals,  ventrals,  and  anal  fin  are 
yellowish  olive,  the  dorsal  and  caudal  being  olivaceous. 
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705 

2 

Adult. . 

San  Diego,  Cal  ..... _ 

1853 

Lt.  W.  P.  Trowbridge---- 

Alcoh  olic. 

A .  Cassidy 

706 

2 

Monterey,  Cal _ 

1853 

Lt.  Trowbridge- 

707 

1 

Island  of  San  Miguel,  Cal. 

1855 

Family  EMBIOTOCOID AE  or  H0LC0N0TI,  Agass. 

The  ichthyic  group,  of  which  we  propose  now  to  treat,  is  one  that  has  created  the  most  vivid 
interest,  not  only  amongst  ichthyologists,  tbut  likewise  among  naturalists  at  large,  when  the 
singularity  of  their  habits  was  announced  to  the  world. 

In  their  general  form  and  external  appearance  these  fishes  have  nothing  peculiarly  striking. 
Their  aspects  remind  us  of  fishes  familiar  to  all,  such  as  the  sunfish,  pond-perch,  or  bream 
{Pomoiis),  of  our  fresh  water  streams,  ponds,  and  lakes ;  and  the  sheepshead  and  porgee 
(, Sargus ),  of  marine  habits. 

Their  body  is  much  compressed,  oval,  or  elliptical,  covered  with  scales  of  moderate  size, 
cycloid  in  structure,  and  thus  widely  distinct  from  those  of  both  percoids  and  sparoids,  to  which 
Pomoiis  and  Sargus  belong.  The  cheeks  and  opercular  apparatus  are  covered  with  conspicuously 
developed  scales.  The  opercular  apparatus,  itself,  wants  either  spines  or  serratures.  The 
branchiostegal  rays  are  five  or  six  in  number,  generally  concealed  under  the  lower  edge  of  the 
opercular  apparatus.  The  branchial  aperture  of  either  side  meets  its  fellow  under  the  throat, 
leaving  no  room  for  an  isthmus.  The  mouth,  variable  in  size  according  to  the  genera,  is  sur¬ 
rounded  by  well  developed  lips,  either  fleshy  or  thin,  a  character  which  they  bear  in  common 
with  the  labroids  (Tautog,  Chogset,  or  Conner,  of  our  eastern  coast),  to  which  family  these  fishes 
are  intimately  related.  The  lip  surrounding  the  lower  jaw  is  either  free  all  round  or  else  united 
by  a  frenum  to  the  symphysis  of  its  jaw.  The  upper  jaw  is  exclusively  formed  by  the  inter- 
maxillaries,  which,  together  with  the  maxillaries,  situated  immediately  behind,  possess  a  greater 
or  lesser  degree  of  protractility  according  to  the  genera.  Teeth  exist  upon  the  intermaxillaries, 
the  dentaries,  and  pharyngeals  ;  the  maxillaries,  the  vomer,  and  the  palatines,  are  toothless. 
On  the  pharyngeals  the  teeth  are  pavement-like  ;  on  the  jaws  they  are  conical  or  sub-conical, 
slightly  curved  inwardly,  and  disposed,  either  upon  a  single  or  upon  a  double  row,  on  both  jaws. 
Again  we  may  observe  a  double  row  on  the  upper  jaw  and  a  single  row  on  the  lower  one.  The 
scales,  we  have  already  stated,  are  cycloid  in  structure,  sometimes  deeper  than  long  ;  at  others, 
longer  than  deep,  provided  with  radiating  furrows  upon  their  anterior  section  only.  As  to  the 
fins,  there  is  a  long  and  unique  dorsal,  anteriorly  spinous,  sheathed  at  its  base  by  one  or  more 
rows  of  scales,  separated  from  those  of  the  body  by  a  linear  furrow,  not  extending,  however, 
along  the  whole  base  of  that  fin.  The  spinous  portion  alone  is  capable  of  being  folded  back¬ 
wards,  and  partly  to  disapppear  between  the  sheath,  no  doubt  a  provision  of  nature  to  assist 
the  process  of  parturition.  The  anal  varies  in  length  and  depth  according  to  the  genera  and 
species,  but  is  always  provided  anteriorly  with  a  few  short  spinous  rays.  Its  anterior  soft  rays 
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are  generally  thinner,  more  closely  set  together,  and  less  divided  than  the  posterior  ones.  A 
membranous,  sub-tubercular  growth  upon  the  base  of  the  anterior  soft  rays  of  the  latter  fin  will 
distinguish  males  from  females.  The  caudal  fin  is  generally  more  or  less  forked.  The  ventrals  are 
sub-thoracic,  and  provided  exteriorly  with  a  strong  spinous  ray.  In  most  genera  a  naked  area 
may  be  detected  along  the  middle  of  the  belly  between  the  ventral  fins  and  the  anal,  and  partly 
overrun  anteriorly  by  a  lanceolated  scaly  blade  inserted  between  and  near  the  base  of  the 
ventrals. 

But  the  most  remarkable  trait  in  the  organization  of  the  fishes  of  this  family  consist  in  the 
mode  of  reproduction.  The  eggs,  instead  of  being  laid,  as  is  the  case  in  most  fishes,  are  retained 
within  the  body  of  the  female,  where  they  undergo,  not  only  their  embryonic  growth,  hut  like¬ 
wise  a  growth  which  might  he  termed  larval,  it  being  subsequent  to  their  escaping  from  the  egg 
envelope,  until  they  have  attained  a  size  sometimes  of  several  inches  in  total  length.  Never¬ 
theless,  this  peculiarity  of  habits  is  not  altogether  without  analogy  in  the  class  of  fish.  Moreover, 
it  hears  no  resemblance  whatever  to  the  marsupialian  gestation :  in  the  first  place  the  eggs 
develope  in  the  ovary,  not  in  a  uterus,  and  there  is  no  placental  connexion  of  any  sort;  secondly, 
the  young  are  not  at  liberty  to  quit  and  enter  the  ovarian  cavities  alternately  and  at  pleasure. 

The  observations  which  we  have  made  upon  the  genital  apparatus  of  the  female  have  satisfied  us 
that  there  exists  an  ovarian  sheath  or  sack,  which,  during  the  early  period  of  pregnancy,  is  an 
elongated  and  sub-cylindrical  tube,  containing  the  ovaries  proper,  two  in  number,  each  of  which 
consisting  of  two,  three,  or  more  vascular  membranes,  attached  by  their  upper  edge  to  the  upper 
floor  or  roof  of  the  sheath,  forming  either  one  or  two  pouches  (according  to  the  number  of  these 
membranes)  of  the  same  length  as  the  sheath  itself,  widely  open  beneath,  though  not  in  direct 
communication  with  one  another,  since  the  membranes  hang  loosely  down,  reaching  the  lower 
floor  of  the  sheath. 

The  eggs  are  formed  within  the  texture  of  the  ovarian  membranes  themselves.  We  have 
examined  the  ovaries  of  Ennichthys  heermanni  and  Enibiotoca  argyrosoma  when  the  sheath  within 
which  they  were  contained  was  not  larger  than  an  ordinary  quill.  Numerous  eggs  could  be 
observed  in  a  very  immature  state,  appearing  to  the  unarmed  eye  like  minute  dots.  Under  the 
microscope  (Plate  XXYI,  fig.  9),  they  exhibited  evident  traces  of  the  germinal  vesicle  surrounded 
sa  yet  with  a  very  scanty  supply  of  vitelline  substance. 

The  sheath  and  the  ovaries  are  gradually  increasing  in  hulk,  as  the  eggs  themselves  first 
increase  in  size  and  the  embryos  afterwards.  The  sheath  is  chiefly  a  muscular  membrane, 
whilst  the  ovaries,  we  have  stated,  are  altogether  vascular. 

When  mature,  the  eggs  either  fall  into  the  space  between  the  membranes  or  ovarian  pouches, 
or  else  remain  attached  to  the  ovaries  until  the  embryos  issue  out  of  them.  We  are  inclined  to 
think  that  they  drop  into  the  pouches  as  eggs.  At  any  rate  we  found  very  young  embryos 
loosely  contained  in  the  ovarian  pouches  when  no  trace  of  the  egg  membrane  could  be  seen 
within  the  tissues  of  the  ovaries  in  the  shape  of  a  corpus  luteum  or  a  graffian  vesicle. 
Whatever  be  the  case,  numerous  eggs  or  embryos  may  be  observed  within  one  pouch.  The 
young  thus  remain  together  until  grown  to  a  considerable  size,  when,  filling  up  the  space  in-  a 
more  compact  manner,  the  ovarian  membranes,  in  their  nature  very  expansive,  will  extend  a 
%  fold  between  each  embryo.  In  this  manner  every  individual  young,  when  removed  sideways 
from  the  ovary,  appears  to  the  operator  as  though  enclosed  in  a  separate  cavity,  pouch,  or 
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follicle  of  the  ovary,  whilst  in  reality  the  membranes  may  he  stretched  out  or  extended,  and 
the  entire  progeny  loosened  from  all  adherence  or  connexion  with  them. 

The  male  organs  of  generation  consist  of  two  spermaries,  a  right  and  a  left,  perfectly  inde¬ 
pendent  from  one  another,  having  each  its  separate  duct,  discharging  their  contents  into  an 
elongated  cloaca,  into  which  the  bladder  likewise  empties  its  contents.  This  cloaca  commu¬ 
nicates  with  the  exterior  by  a  sub-circular  opening,  the  edge  of  which  being  rather  protruding. 
Such  is  that  apparatus  :  the  same  in  its  general  structure  as  in  the  other  osseous  fishes.  There 
is  no  sheath  enclosing  the  two  spermaries,  and  this  fact  throws  a  considerable  light  upon  the 
morphology  of  the  ovaries  ;  the  latter  being,  in  fact,  two  in  number,  but  so  closely  connected 
together  as  to  simulate  a  single  organ.  Thus  the  general  disposition,  not  the  plan  of  structure, 
of  these  organs,  is  adapted  to  the  mode  of  reproduction  ;  a  single  sheath  being  a  more  simple 
adaptation  than  two,  one  for  each  ovary. 

How  the  mechanical  act  of  fecundation  takes  place  we  are  not  prepared  to  say  from  direct 
observations  :  the  eggs  themselves  must  be  fecundated  within  the  ovarian  sheath  ;  a  copulation 
of  some  sort  is,  therefore,  required,  and  it  is  not  improbable  that  at  this  period  the  eggs  have 
dropped  from  the  ovarian  membranes  into  the  pouches  or  spaces  between  these  membranes,  in 
which  they  are  freely  floating. 

There  are  a  few  points  in  the  history  of  the  development  of  the  young  which  may  be 
deduced  from  partial  observations  represented  on  Plate  XXYI. 

The  hatching  of  the  embryos  takes  place  at  an  early  period.  After  leaving  the  egg  shell 
'  they  have  an  abdominal  bag  containing  the  remaining  yelk  which  is  to  be  gradually  absorbed 
during  a  period  when  neither  the  mouth  nor  the  esophagus  are  formed.  The  fins  are  as  yet 
undeveloped  (figs.  1  and  2).  The  eyes  begin  with  a  deposition  of  an  external  layer  of  black 
pimentum,  in  every  respect  similar  to  the  same  organs  in  invertebrata  (figs.  1,  3,  and  5).  The 
head  is  anteriorly  rounded,  and  the  cleft  of  the  mouth  not  yet  apparent  at  the  period  when  the 
fins  begin  to  develop  (fig.  1).  The  caudal  has  the  start  over  all  the  other  fins  ;  its  posterior 
margin  is  first  lanceolated,  then  rounded,  with  a  convexity  gradually  diminishing  until  it  is 
perfectly  straight,  when  a  gradual  emargination  commences,  and  from  a  slight  crescent  reaches 
the  forked  shape  which  it  has  in  the  adult.  The  soft  and  articulated  portion  of  the  dorsal  and 
anal  fins  next  assume  a  development  reaching  extraordinary  proportions,  which  they  again 
gradually  loose  so  soon  as  free  from  parental  sheltering.  The  posterior  portion  of  these  fins  is 
especially  to  be  noticed  as  longer  or  deeper  than  the  anterior  portion  (the  reverse  of  what  we 
observe  in  the  adult),  and  extending  generally  beyond  the  base  of  the  caudal  fin,  a  character, 
therefore,  not  exclusively  proper  to  the  genus  Bhacocheilus.  The  spinous  portion  of  these  same 
fins,  on  the  other  hand,  develop  but  slowly  and  gradually,  reaching  their  full  growth  at  a  late 
period.  The  ventrals  and  pectorals  are  likewise  tardy  in  their  appearance.  The  scales  are 
fully  developed  before  the  young  leave  the  ovarian  sheath. 

The  first  notice  that  was  made  public  in  relation  to  these  fishes  appeared  in  November,  1853, 1 
with  additional  remarks  in  May,  1854.2  New  species  of  that  family  were  likewise  subsequently 
described.3  But  the-  real  knowledge  of  the  remarkable  peculiarities  concerning  some  of  their 
habits  was  obtained  in  the  spring  of  1852  by  Dr.  Thomas  H.  Webb,  while  attached  to  the 

1  Amer.  Journ.  of  Sc.  &  Arts,  second  series,  vol.  xvi,  p.  380. 

2  Ibid.,  vol.  xvii,  p.  365. 

s  Proe.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  PP.  105,  122,  134,  and  151. 
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United  States  and  Mexican  Boundary  Commission,  assisted  by  Captain  Ottinger,  of  the  United 
States  revenue  cutter,  at  that  period  in  the  hay  of  San  Diego,  California.  The  following 
abstract  is  taken  from  the  MSS.  of  Dr.  Webb’s  journal : 

“  On  the  3d  of  May,  during  a  boisterous  and  cold  weather,  Captain  Ottinger  caused  his 
seine  to  he  drawn  across  the  harbor.  Caught  many  tiger  and  shovel-nose  sharks,  two  flounders, 
two  specimens  of  a  fish  somewhat  like  our  sculpin  ;  also,  a  number  of  small  fish ,  about  three  or 
four  inches  long,  each  of  which  contained  ten  or  twelve  living  young” 

“Upon  gently  pressing  one  of  these  fishes  between  the  palms  of  the  hands  the  young  would 
glide,  or  as  it  were  leap  forth,  to  a  considerable  distance,  and  if  received  in  a  vessel  of  water  would 
swim  and  dart  about  in  full  enjoyment  of  their  piscine  revels.  Some  of  these  viviparous 
progeny  I  exhibited  to  the  commissioner  and  several  gentlemen  then  tarrying  at  San  Diego, 
and  I  kept  quite  a  number  of  them  alive  in  my  room  many  days.  In  the  mother  they  were  not, 
so  to  speak,  indiscriminately  huddled  together,  hut  methodically  arranged,  and  placed  in  such 
juxtaposition  as  to  form  a  compact  series  without  the  loss  of  any  interstial  space ;  in  other 
words,  so  disposed,  not  in  right  lines,  hut  in  a  curvilinear  position,  and  with  the  head  of  one 
to  the  tail  of  the  adjoining  one  (and  so  on  in  alternate  succession)  as  best  to  accommodate  the 
whole  family.  Indeed  the  same  beautiful  systematic  order,  the  same  adaptness  of  means  to 
ends  were  observed  here  that  so  eminently  characterize  all  of  nature’s  works.” 

“  Upon  leaving  San  Diego  I  took  extra  pains  to  preserve  specimens  of  this  fish,  but  these 
special  efforts  proved  in  the  main  unavailing.  I  wrapped  them  separately  in  cloth,  sewed  the 
wrappers,  and  immersed  the  whole  in  whiskey.  Our  route  home  was  a  long  and  circuitous  one, 
and,  much  to  my  disappointment,  on  examining  the  contents  of  the  bottles  after  my  arrival  in 
this  city  (Boston),  I  found  they  were  mostly  destroyed,  with  the  exception  of  some  of  the 
young.” 

We  have  deemed  it  interesting  to  relate  the  above  observations,  as  they  may  serve  to  corrobo¬ 
rate  those  made  subsequently  by  Mr.  A.  C.  Jackson.  The  species  observed  by  Dr.  Webb  we  refer  to 
Holconoius  rhodoterus,  the  young  of  which  we  had  an  opportunity  ourselves  to  examine  in  a  pregnant 
specimen  from  Presidio,  California.  The  young  were  found  in  the  very  position  as  described 
by  Dr.  Webb. 

Much  prior  to  1842  specimens  of  this  family  of  fishes  were  collected  by  the  naturalists  of  the 
United  States  Exploring  Expedition,  but  at  a  period,  it  seems,  when  the  young  were  not  to  be 
observed,  and,  since  the  species  themselves  have  not  yet  been  investigated,  the  discovery  of  tbe 
curious  fact  of  their  viviparity  has  thus  been  postponed  for  two  entire  lustrums. 

It  would  have  given  us  a  great  deal  of  pleasure  and  personal  satisfaction  had  we  been  able  to 
identify  all  the  species  which  have  been  described  by  Prof.  Agassiz  and  Dr.  W.  P.  Gibbons. 
The  brevity  of  their  descriptions,  without  authentic  specimens  at  our  command,  has  made  our 
task  one  of  ungratefulness  and  of  difficulties.  Placed  between  two  evils  we  have  chosen  that 
which  we  considered  least  prejudicial  to  the  progress  of  icthyology.  The  species  previously 
identified  we  now  present  with  a  great  deal  of  caution  until  safely  compared  with  their  proto¬ 
typical  specimens.  It  must,  nevertheless,  be  gratifying  to  icthyologists  to  find,  accompanying 
our  descriptions,  figures  sufficiently  accurate  to  remove  any  possible  doubt  as  regards  the  species 
which  we  have  in  view.  A  safe  opportunity  is  henceforth  afforded  to  clear  up  their  synonomy, 
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which,  in  the  present  state  of  things,  we  could  hut  render  more  confused  in  attempting  their 
ulterior  identification. 


EMBIOTOCA,  Agass. 

Gen.  Char _ Head  of  moderate  development ;  mouth  small ;  upper  jaw  slightly  the  longest.  Lips  thick  and  fleshy,  lower 

one  attached  by  a  frenum  to  the  symphysis  of  the  dentary  (chin).  Pre-maxillaries  protractile.  Teeth  on  both  jaws,  short, 
conical,  blunt,  slightly  recurved  and  disposed  upon  one  single  row.  Pharyngeal  teeth  pavement-like.  Spinous  portion  f 
dorsal  fin  generally  lower  than  the  soft ;  the  greatest  difference  in  height  between  the  two  being  observed  upon  their  contiguity. 
Five  or  six  branchiostegal  rays.  Scales  of  medium  development;  lateral  line  well  marked,  continuous  from  head  to  base  f 
caudal  and  concurrent  with  the  dorsal  outline.  No  scales  upon  the  fins. 

Stn. — Embiotoca,  Agass.  in  Amer.  Jour,  of  Sc.  2d  series,  XVI,  1853,  386  ;  and,  XVII,  1854,  366. — Grd.  in  Proc.  Aead. 

Nat.  Sc.  Philad.  VII,  1855,  320. 

There  is  another  feature  which  exists  more  or  less  developed  in  the  different  species  of  this 
genus ;  we  refer  to  an  area  of  enlarged  scales  upon  the  post  pectoro-ventral  region.  This 
character  is  particularly  evident  in  E.  jacJcsoni,  E.  cassidii,  and  E.  webbi. 

It  is  also  proper  to  state  that  in  two  instances  ( E .  ornata  and  E.  cassidii)  the  young,  towards 
the  period  of  their  escape,  have  exhibited  a  structure  of  the  fins  which  reminds  us  forcibly  of 
what  has  been  said  to  be  the  case  in  Rhacochilus  toxotes  ;  the  posterior  extremity  of  both  dorsal 
and  anal  fins  extending  beyond  the  base  of  the  caudal ;  the  latter  being  long  and  truncated. 


1.  EMBIOTOCA  JACKSONI,  Agass. 

Plates  XXVII  &. XX VIII,  and  Plate  XXVI,  Figs.  3  &  4. 

Spec.  Char _ General  form  sub-elliptical.  Anal  broadly  rounded  upon  its  external  margin  ;  origin  of  that  fin  opposite  the 

sixth  or  seventh  articulated  ray  of  the  dorsal.  Tips  of  pectorals  reaching  a  vertical  line  intersecting  the  base  of  the  third 
articulated  ray  of  dorsal.  Eyes  rather  of  small  than  of  medium  development.  Posterior  extremity  of  maxillary  reaching  a 
vertical  line  passing  in  advance  of  anterior  rim  of  orbit.  Frontal  region  slightly  depressed  above  the  eyes.  Branchiostegals 
five  in  number.  About  sixty  scales  in  lateral  line.  Female,  uniform  dark  purplish  brown  ;  male,  olive  brown  with  diffused 
darker  blotches. 

STN, _ Embiotoca  jacksoni,  Agass.  in  Amer.  Jour,  of  Sc.  second  series,  XVI,  1853,  387  ;  and,  XVII,  1854,366. — Grd.  in 

Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  151  ;  and,  VII,  1855,  320. 

As  far  as  our  own  observations  go,  both  males  and  females  of  this  species  reach  about  the 
same  size.  From  among  a  dozen  specimens,  two  of  them  appear  full  grown.  They  are  nearly 
eleven  inches  in  total  length,  and  four  in  greatest  depth.  They  are  those  which  we  have  caused 
to  be  represented  on  the  accompanying  plates  ;  one  being  a  female,  the  other  a  male. 

The  head  constitutes  the  fourth  of  the  distance  between  the  end  of  the  snout  and  the  tips  of 
the  central  rays  of  the  caudal.  Its  upper  surface  is  gently  sloping  from  the  occiput  forwards, 
with  a  slight  depression  above  the  eyes.  The  snout  is  sub-conical  and  rounded.  The  eyes, 
sub-circular  in  shape,  are  under  the  medium  size  ;  their  horizontal  diameter  being  comprised  a 
little  more  than  four  times  in  the  length  of  the  side  of  the  head,  measured  as  usually  from  the 
extremity  of  the  snout  to  the  extreme  posterior  margin  of  the  opercle.  The  mouth  is  small,  its 
gape  slightly  oblique  upwards,  and  the  posterior  extremity  of  the  intermaxillary  extending  to  a 
vertical  line  intersecting  the  anterior  rim  of  the  orbit.  There  are  from  twelve  to  fourteen  teeth 
on  the  upper  jaw,  and  from  ten  to  twelve  on  the  lower.  They  occupy  the  anterior  portion  of 
the  mouth.  Four  concentric  rows  of  scales  may  be  observed  on  the  cheeks  ;  the  row  nearest  to 
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the  orbit  is  the  most  extensive  and  contains  the  largest  scales  of  that  region.  The  preopercle 
is  provided  with  an  expanded  membranous  limb.  The  opercle,  sub  and  interopercle,  are 
covered  with  conspicuous  scales  considerably  smaller,  however,  on  the  interopercle  than  on  the 
two  other  pieces,  the  line  of  union  of  which  is  not  discernible  exteriorly.  The  branchiostegal 
rays  are  entirely  concealed  under  the  interopercle. 

The  relations  which  exist  between  the  length  and  the  depth  of  the  body  may  be  deduced  from 
an  inspection  of  the  figures.  The  section  across  the  line  of  greatest  depth  (fig.  2)  will  also 
serve  to  give  a  better  idea  of  the  thickness  than  any  description  could  convey. 

A  line  dropped  vertically  from  the  origin  of  the  dorsal  fin  would  intersect  the  middle  of  the 
base  of  the  pectorals.  The  base  of  the  spinous  portion  is  about  one- third  shorter  than  that  of 
the  soft.  The  membrane  uniting  the  spines  is  emarginated  to  nearly  the  half  of  the  height  of 
these  rays,  the  tips  of  which  exhibit  a  membranous  flap,  being  a  continuation  of  that  membrane 
along  their  posterior  edge.  The  articulated  rays  are  bifurcated  three  times ;  the  first  bifurcation 
subdivides  each  ray  for  nearly  the  two-thirds  of  their  length,  whilst  the  third  affects  but  a  few 
of  the  central  ones.  The  extremities  of  the  posterior  rays  extend  about  to  the  middle  of  the 
length  of  the  peduncle  of  the  tail.  The  caudal  fin  is  comprised  a  little  over  five  times  in  the 
total  length  of  the  fish.  Its  rays  subdivide  five  times,  beginning  from  near  their  base  and 
gradually  superadding  one  another,  when  the  fifth  subdivision  is  observed  towards  their 
extremities  and  still  quite  conspicuous.  The  anterior  spiny  rays  of  the  anal  fin  are  but  little 
conspicuous,  partly  concealed  by  a  membranous  envelop,  obliquely  inserted,  and  capable  of 
folding  backwards  close  to  the  anterior  soft  ray.  The  figures  will  give  a  correct  idea  of  their 
proportional  length.  The  soft  portion  of  that  fin  is  exteriorly  sub-convex  or  sub-rounded,  com¬ 
posed  of  two  sorts  of  rays :  upon  the  anterior  third  of  thin,  slender,  and  undivided  ones,  whilst 
in  the  remaining  portion  of  that  fin  the  rays  are  twice  sub-divided,  the  first  subdivision  being 
noticeable  from  the  first  third  of  their  length.  The  extremities  of  the  posterior  rays  extend 
further  backwards  than  those  of  the  dorsal  fin  ;  but  the  base  itself  extends  further  back,  and  a 
line  dropped  vertically  from  the  insertion  of  the  last  ray  of  the  dorsal  would  intersect  the  anal 
so  as  to  leave  ten  or  twelve  rays  posteriorly.  The  insertion  of  the  ventrals  is  opposite  the  fifth 
dorsal  spiny  ray.  The  extero-anterior  margin  of  these  fins  is  provided  with  a  stout  spine  about 
half  the  length  of  the  adjoining  articulated  ray.  The  articulated  rays  themselves  are  sub¬ 
divided  three  times,  the  first  subdivision  appearing  at  a  short  distance  from  their  base.  The 
base  of  the  pectorals  has  the  shape  of  an  arch  obliquely  situated  upon  the  thoracic  region. 
These  fins  are  broad'  and  well  developed  ;  the  extremities  of  their  longest  rays  extending  beyond 
the  tip  of  the  spiny  ray  of  the  ventrals  and  corresponding  to  a  vertical  line  intersecting  the 
fourth  articulated  ray  of  the  dorsal.  The  rays  subdivide  three  times  upon  their  extend.  The 
formula  of  the  fins  is  as  follows  : 

Male  :  D  IX,  22  ;  A  III,  10  +  17  =  27  ;  C  4,  1,  6,  6,  1,  3  ;  V  I,  5  ;  P  20. 

Female  :  D  X,  21  ;  A  III,  10  +  16  =  26  ;  C  4,  1,  6,  6,  1,  3  ;  V  I,  5  ;  P  20. 

The  scales  being  of  medium  size,  we  notice  about  seven  rows  of  them  between  the  lateral  line 
and  the  base  of  the  dorsal  fin,  in  advance  of  the  dorsal  furrow,  and  about  nineteen  between  the 
same  spot  and  the  base  of  the  ventral  fins.  Fifty-nine  to  sixty  scales  may  be  observed  in  the 
lateral  line  itself.  The  dorsal  furrow  originates  under  the  first  articulated  ray,  extending  to  the 
fifteenth,  where  it  disappears.  The  sheath  above  it  is  composed  anteriorly  of  three  series  of 
22  a 
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scales  of  unequal  size,  tapering  posteriorly  to  but  one  series.  On  tlie  middle  of  tbe  abdomen 
they  are  sensibly  larger  than  elsewhere,  and  upon  tbe  post  pectoro-ventral  region  they  are  alto¬ 
gether  out  of  proportion  with  the  rest.  Opposite  the  base  of  the  anal  fin  they  are  smaller  and 
irregular  ;  they  likewise  diminish  in  size  towards  the  belly  and  chest.  As  to  their  structure, 
the  figures  given  will  speak  for  themselves :  a  little  longer  than  high,  with  the  posterior  margin 
regularly  convex,  the  anterior  margin  truncated,  and  the  superior  and  inferior  edges  sub-linear 
or  slightly  curved. 

The  ground  color  appears  to  have  been  dark  purplish  brown,  deeper  in  the  female  than  in  the 
male,  in  which  it  has  a  tendency  to  a  more  olive  hue,  with  diffused  darker  spots  or  blotches. 
The  spinous  portion  of  the  dorsal  fin,  the  extremity  of  the  caudal,  and  the  pectorals,  are  rather, 
yellowish,  whilst  the  soft  portion  of  the  dorsal,  the  base  of  caudal,  the  anal,  and  the  ventrals, 
are  uniformly  deep  purplish  in  the  female,  lighter  in  the  male,  in  which  a  yellowish  elongated 
spot  is  observed  at  the  base  of  the  posterior  extremity  of  the  dorsal.  The  head  presents  the 
same  tint  as  the  body. 

While  in  the  immature  state  of  growth  some  individuals  of  this  species  exhibit,  sometimes, 
transverse  greyish  bands  across  the  body,  less  distinct,  however,  on  the  belly  than  on  the  back. 
A  light  vitta  may  likewise  be  seen  extending  along  the  base  of  the  anal  fin  for  nearly  its  whole 
length,  and  disappearing  almost  entirely  in  large  specimens. 

The  female  genital  apparatus  of  the  specimen  figured  was  found  to  consist  of  an  elongated, 
tubular,  membranous  sheath,  extending  from  the  thoracic  belt  to  the  vulva.  To  the  upper  roof 
of  the  sheath  are  firmly  attached  some  highly  vascular  membranes  hanging  downwards,  and 
dividing  the  whole  tube  into  elongated  pouches  or  compartments.  Fiveof  these  vascular  membranes 
were  found  to  be  present,  and  by  an  attentive  examination  it  was  soon  discovered  that  they  were 
in  fact  the  true  ovaries,  two  in  number,  as  required  by  the  law  of  symmetry :  the  right  ovary 
being  composed  of  three  membranes,  and  the  left  of  two  only.  Consequently  the  right  ovary 
had  two  pouches  or  partitions,  and  the  left  only  one.  Upwards  of  sixty  young  were  found  in 
these  organs ;  about  an  equal  number  in  each  ovary  ;  a  few  more,  however,  in  the  right-sided 
one. 

The  young  (Plate  XXVI,  figs.  3  and  4),  from  six  to  seven-tenths  of  an  inch  in  total  length, 
could  be  seen  pellmell  in  each  pouch.  The  yolk  bag  was  still  to  be  observed  in  the  shape  of  a  hernia 
under  the  abdomen  ;  the  pectoral  and  ventral  fins  showing  no  signs  of  their  presence.  The 
spinous  portion  of  the  dorsal  existing  in  a  rudimentary  state  only,  there  being  a  few  spines  close 
to  the  anterior  margin  of  the  articulated  portion  of  the  same  fin,  which  is  greatly  developed, 
as  well  as  the  caudal  and  anal,  the  anterior  spines  of  which  are  not  yet  to  be  seen.  The  central 
rays  of  the  caudal  are  much  longer  than  the  lateral  ones,  giving  to  that  fin  almost  a  spear- 
shaped  appearance.  The  peduncle  of  the  tail  is  very  well  developed  ;  the  posterior  rays  of  either 
the  dorsal  and  the  anal  do  not  extend  to  the  base  of  the  caudal,  though  proportionally  more 
developed  than  in  the  adult.  The  head  is  rounded,  and  the  cleft  of  the  mouth  but  slightly 
indicated.  The  eye  consists  of  an  external  layer  of  black  pimentum. 

This  species  inhabits  the  Bay  of  San  Francisco,  where  it  appears  to  be  common. 

Plates  XXVII  and  XXVIII  represent  Embiotoca  jacJcsoni. 

Plate  XXVII,  fig.  1,  is  the  male  sex  somewhat  reduced  in  size. 

Fig.  2,  a  section  of  the  same,  across  the  line  of  greatest  depth  of  the  body. 
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Fig.  3,  a  scale  from  the  dorsal  region. 

Fig.  4,  a  scale  from  the  lateral  line. 

Fig.  5,  a  scale  from  the  abdominal  region. 

Plate  XXVIII,  fig.  1,  is  the  female  sex,  likewise  reduced. 

Fig.  2,  a  section  across  the  line  of  greatest  depth. 

Figs.  3,  4,  and  5,  scales  from  the  hack,  lateral  line,  and  abdomen,  magnified  as  usual. 

Plate  XXVI,  fig.  3,  represents  the  young,  size  of  life,  as  taken  in  the  ovary  of  the  female 
above  represented. 

Fig.  4,  is  the  same  embryo  enlarged  three  times,  in  order  to  render  its  features  more  con¬ 
spicuous  and  tangible. 


List  of  specimens. 
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2 
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Lt.  B.  S.  Williamson.. 
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Dr.  Heermann  .. 

531 

2 

rlo 

1853 

. do . 

532 

2 

Tomales  Bay,  Cal...... 

1855 

Mr.  E.  Samuels ...... 

339 

_ do _ j 

Mr.  Samuels _ 

and 

342 

2.  EMBIOTOCA  CASSIDII,  Grd. 

Plate  XXIX  and  Plate  XXVI,  Fig.  12. 

Spec.  Char. — General  form  sub-ellipsoid.  Frontal  region  very  slightly  depressed  above  the  eyes.  Anal  undulated  upon  its 
external  margin  ;  its  origin  being  opposite  the  third  articulated  ray  of  the  dorsal.  Tip  of  pectorals  reaching  a  vertical  line  that 
would  intersect  the  base  of  last  spiny  ray  of  dorsal.  Eyes  above  the  medium  size.  Posterior  extremity  of  maxillary  not  reaching 
the  vertical  of  the  anterior  rim  of  orbit.  Branchiostegals  six  in  number.  Fifty-seven  scales  in  the  lateral  line.  Purplish  brown, 
with  about  twelve  transverse  bands  of  a  deeper-  tint. 

Stn. — Embiotoca  cassidyi,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VII,. 1854,  151 ;  and,  VII,  1855,320. 

Adult  specimens  of  this  species  having  come  under  our  examination  since  its  first  publication, 
any  doubts  which  might  have  been  entertained  in  regard  to  its  characters  are  thus  entirely 
removed.  It  is  always  a  more  or  less  critical  responsibility  to  establish  species  upon  immature 
specimens,  and  we  are  glad  of  the  opportunity  thus  afforded  us  to  draw  up  a  more  complete 
description  than  the  one  previously  published. 

The  general  appearance  of  this  species  is  more  contracted,  more  elliptical  than  in  E.  jacksoni, 
yet  the  proportions  between  the  head  and  the  body  are  nearly  the  same.  The  profile,  however, 
is  sloping  more  rapidly  forwards.  The  posterior  margin  of  the  opercular  apparatus  forms  a 
more  convex  or  else  a  more  complete  curve,  which,  when  added  to  an  eye  proportionally  larger, 
gives  to  it  a  physiognomy  altogether  peculiar.  The  horizontal  diameter  of  the  eye  is  comprised 
nearly  four  times  in  the  length  of  the  side  of  the  head,  and  exactly  once  anteriorly  to  the  orbit. 
The  posterior  extremity  of  the  maxillary  does  not  extend  quite  to  the  vertical  of  the  anterior 
rim  of  the  orbit.  There  are  six  branchiostegal  rays  on  either  side,  of  a  moderate  development. 

The  origin  of  the  dorsal  fin  is  nearly  opposite  to  the  anterior  extremity  of  the  base  of  the 
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pectorals.  The  base  of  the  spinous  portion  is  hut  a  little  shorter  than  that  of  the  soft.  The 
membrane  uniting  the  spines  is  less  emarginated  than  in  E.  jacksoni.  The  articulated  rays  are 
bifurcated  hut  twice ;  the  extremities  of  the  posterior  rays  extending  a  quarter  of  an  inch  more 
backwards  than  the  base  of  the  anal.  The  rays  of  the  caudal  bifurcate  four  times  ;  the  length 
of  the  fin  itself  constituting  the  sixth  of  the  total  length.  The  anal  fin,  the  articulated  rays  of 
which  exhibit  signs  of  a  third  bifurcation,  is  elongated,  undulating  upon  its  external  margin  ; 
its  anterior  spine  is  situated  opposite  the  third  articulated  ray  of  the  dorsal.  A  line  dropped 
vertically  from  the  posterior  extremity  of  the  base  of  dorsal  will  intersect  the  base  of  the 
twenty-third  articulated  ray  of  the  anal.  The  insertion  of  the  ventrals  does  not  vary  materially 
from  that  in  E.  jacksoni  when  compared  to  the  dorsal  spines.  The  extero-anterior  spiny  ray, 
however,  is  proportionally  longer.  The  articulated  rays  subdivide  thrice.  The  base  of  the 
pectorals  is  greater  than  in  the  latter  species ;  their  tip  extends  backwards  to  a  vertical  line 
drawn  at  the  anterior  articulated  ray  of  the  dorsal ;  the  rays  subdivide  twice. 

The  formula  of  the  fins  is  as  follow  : 

Male :  Br.  VI :  VI ;  D  X,  20  ;  A  III,  10  +  16  =  26  ;  C  3,  1,  6,  6,  1,  2  ;  V  I,  5  ;  P  20. 

The  general  aspect  of  the  scales,  as  well  as  the  number  of  longitudinal  rows,  is  nearly  the 
same  as  in  E.  jacksoni,  being,  however,  smaller  on  the  sub-thoracic  region.  The  dorsal  furrow 
originates  likewise  under  the  first  articulated  ray  of  the  dorsal  fin,  extending  to  the  sixteenth. 
The  sheath  above  it  is  composed  anteriorly  of  two  rows  of  scales,  and  posteriorly  of  one  row 
only.  The  anterior  radiating  furrows  of  the  scales  themselves  are  more  numerous  than  in 
E.  jacksoni  and  E.  ivebbi. 

The  ground  color  of  the  head  and  body  is  purplish  brown  ;  the  latter  exhibiting  about  a 
dozen  vertical  bands  of  a  deeper  hue,  extending  almost  to  the  inferior  outline  of  the  abdomen. 
The  pectoral  fins  are  olivaceous ;  the  other  fins  being  of  a  deep  purple.  A  light  olivaceous 
streak  may  be  observed  along  the  base  of  the  soft  dorsal. 

In  specimens  which  have  not  completed  their  growth,  the  ground  color  is  of  a  light  olivaceous 
tint ;  the  transverse  bands  being  dusky. 

The  species  appears  to  be  quite  common  in  the  bay  of  San  Diego,  California,  where  the 
specimen  figured  has  been  obtained. 

Six  specimens,  of  an  average  size  of  two  inches  and  a  half,  were  received  from  .the  same 
locality.  These  we  consider  as  being  the  young,  and  accordingly  have  caused  the  outline  of  one 
of  them  to  be  represented  on  Plate  XXVI,  fig.  12.  It  is  upon  this  specimen  that  the  species  was 
first  established.  It  bears  a  very  great  resemblance  to  the  young  of  Embiotoca  ornata,  figured 
on  the  same  plate  (fig.  11).  We  observe  the  same  shape  of  the  caudal  fin,  the  same  prolon¬ 
gation  of  the  posterior  articulated  rays  of  both  the  dorsal  and  the  anal  fins.  The  most 
prominent  difference  will  be  found  in  the  length  of  the  anal.  The  ground  color  is  greenish 
yellow  with  transverse  greyish  bands.  The  fins  are  all  light  yellow  or  straw  color  ;  in  one 
specimen  we  noticed  the  tip  of  ventrals  and  anterior  portion  of  anal  assuming  a  darker  hue. 

It  is  worthy  of  remark,  that  while  these  young  were  caught  in  open  waters,  they  are 
smaller  than  those  of  Embiotoca  ornata ,  taken  within  the  body  of  the  mother.  This  must  be 
explained  by  the  fact  that  the  parent  from  which  they  issued  differed  very  materially  in  bulk. 

Plate  XXIX,  fig.  1,  represents  a  male  individal  of  Embiotoca  cassidii,  size  of  life. 

Pig.  2  is  a  section  across  the  line  of  greatest  depth  of  the  body. 
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Fig.  3,  a  scale  from  the  dorsal  region. 

Fig.  4,  a  scale  from  the  lateral  line. 

Fig.  5,  a  scale  from  the  abdominal  region. 

Figs.  3,  4,  and  5  are  magnified. 

Plate  XXVI,  fig.  12,  represents  the  young,  taken  in  the  open  water  of  the  Bay  of  San  Diego, 
California. 
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1 
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San  Diego,  Cal _ 
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1853 

Lt.  W.  P.  Trowbridge . 

Alcoholic. 

_ do _ 

A.  Cassidy _ 

3.  EMBIOTOCA  WEBBI,  G  r  d  . 

Plate  XXX. 

Spec.  Char. — General  form  ellipsoid.  Frontal  region  sub-concave  ;  occiput  prominent.  Anal  undulated  upon  its  external 
margin,  its  origin  being  opposite  the  fifth  articulated  ray  of  the  dorsal.  Tip  of  pectorals  reaching  the  vertical  of  the  third 
articulated  ray  of  dorsal  fin.  Eyes  above  the  medium  size.  Posterior  extremity  of  maxillary  extending  to  a  vertical  line 
drawn  at  the  anterior  rim  of  orbit.  Branchiostegals,  five  on  right  side,  six  on  the  left.  Fifty-four  scales  in  the  lateral  line. 
Olive  brown,  with  indistinct  purplish  blotches. 

Syn. — Enibiotoca  webbi,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1855,  320. 

This  species  is  closely  allied  to  the  preceding,  the  differences  consisting  in  the  shape  of  the 
head,  the  cleft  of  the  mouth,  the  proportional  height  of  the  dorsal  fin,  the  insertion  of  ventrals 
and  anal,  the  extension  of  pectorals,  and  shape  and  structure  of  the  scales. 

The  snout  is  obtuse  ;  the  posterior  extremity  of  the  maxillaries  corresponds  to  a  vertical  line 
intersecting  the  anterior  rim  of  the  orbit.  The  eye  is  large  and  circular,  a  little  smaller  than 
in  E.  cassidii,  being  intermediate  in  size  between  the  latter  and  E.  jacksoni.  The  posterior 
convexity  of  the  opercle  is  less  prominent  than  in  E.  cassidii ,  being  also  provided  with  one  more 
row  of  scales  upon  its  surface.  The  rows  of  scales  upon  the  cheeks  do  not  vary  in  either  of 
the  species  so  far  described. 

The  origin  of  the  dorsal  fin  is  exactly  opposite  the  anterior  extremity  of  the  base  of  the 
pectorals.  The  spinous  portion  constitutes  three- sevenths  of  the  length  of  the  base  of  the 
whole  fin.  The  membrane  uniting  the  spines  is  more  emarginated  than  in  E.  cassidii ,  and  the 
soft  portion  is  anteriorly  more  elevated  than  in  the  latter.  The  articulated  rays  of  the  fin 
bifurcate  but  twice..  The  caudal  holds  the  same  relations  towards  the  total  length  as  in  E. 
cassidii,  but  its  rays  bifurcate  only  three  times.  The  anal  has  the  same  structure  :  three  spines, 
ten  undivided,  and  fifteen  divided  rays,  the  divisions  observed  being  of  the  first,  second,  and 
third  degree.  The  anterior  spine  is  situated  opposite  the  fifth  articulated  ray  of  the  dorsal  fin. 
The  insertion  of  the  ventrals  is  under  the  fourth  dorsal  spine..  The  articulated  rays  of  these 
fins  sub-divide  three  times.  The  tips  of  the  pectorals  extend  backwards  as  far  as  the  third 
articulated  ray  of  the  dorsal ;  their  rays  are  thrice  bifurcated. 
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Formula  of  the  fins : 

Male :  Br.  YI :  V ;  D  IX,  21  ;  A  III,  10  +  15  =  25  ;  C  3,  1,  6,  6,  1,  2  ;  Y  I,  5  ;  P  20. 

The  scales  are  a  little  higher  than  long,  in  that  respect  differing  from  those  both  of  E. 
jacksoni  and  E.  cassidii,  and,  moreover,  to  be  distinguished  from  the  latter  by  a  smaller  number 
of  radiating  furrows  upon  their  anterior  section.  The  dorsal  furrow  commences  under  the  second 
ray  of  the  soft  dorsal,  terminating  under  the  sixteenth  ;  the  sheath  above  it  is  composed  of  two 
rows  of  scales  anteriorly,  and  of  one  posteriorly. 

The  ground  color  is  dusky  brown  above,  yellowish  brown  beneath,  with  cloudy  patches  of 
reddish  brown.  The  pectorals  are  yellowish,  the  dorsal,  caudal,  anal,  and  ventrals  purplish 
and  yellowish  ;  a  yellow  streak  is  observed  along  the  base  of  the  soft  portion  of  the  dorsal. 

This  species  inhabits  the  bay  of  San  Diego,  together  with  the  preceding  species. 

Plate  XXX,  fig.  1,  represents  a  male  specimen  of  Embiotoca  webbi,  size  of  life. 

Fig.  2  is  a  section  across  the  line  of  greatest  depth. 

Fig.  3,  a  scale  from  the  dorsal  region. 

Fig.  4,  a  scale  from  the  lateral  line. 

Fig.  5,  a  scale  from  the  abdominal  region. 

Figs.  3,  4,  and  5  are  magnified. 

List  of  specimens. 
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Lieut.  Trowbridge  . 

Alcoholic _ 

A.  Cassidy _ 

4.  EMBIOTOCA  LINE  AT  A,  Grd. 

Plate  XXXI  and  Plate  XXYI,  Figs.  5  &  6. 

Spec.  Char. — Body  sub-elliptically  elongated.  Anal  fin  elongated,  with  external  margiri  nearly  straight,  diminishing  gradually 
in  depth  posteriorly,  its  origin  being  opposite  to  the  sixth  articulated  ray  of  the  dorsal.  Tip  of  pectorals  reaching  a  vertical 
line  intersecting  the  base  of  last  but  one  dorsal  spine.  Eyes  of  medium  size.  Posterior  extremity  of  maxillary  even  with  the 
vertical  of  anterior  rim  of  orbit.  Frontal  region  slightly  depressed  above  the  eyes.  Branchiostegals  five  in  number.  Sixty-two 
scales  in  lateral  line.  Ground  color  of  upper  region  dark  olive  or  reddish  brown  ;  reddish  yellow  beneath.  Sides  of  abdomen 
with  light  longitudinal  stripes  intersecting  the  point  of  union  of  the  rows  of  scales.  Anal  deep  purple,  with  a  yellowish  vitta  at 
its  base. 

Syn. — Embiotoca  lineata,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  134,  and,  151 ;  also,  VII,  1855,  320. 

The  head  constitutes  the  fourth  of  the  length,  excluding  the  forked  portion  of  the  caudal  fin. 
The  snout  is  sub-conically  rounded,  the  angle  of  the  mouth,  or  rather  the  posterior  extremity 
of  the  maxillary  extending  to  a  vertical  line  drawn  immediately  in  advance  of  the  orbit.  The  eye 
being  of  medium  size,  its  diameter  enters  four  times  in  the  length  of  the  side  of  the  head.  The 
nostrils  are  placed  nearer  to  the  eye  than  to  the  end  of  the  snout.  The  scales  on  the  cheeks 
constitute  three  distinct  sub-concentric  rows,  the  innermost  being  the  largest ;  two  scales 
indicate  a  fourth  row  upon  the  concavity  of  the  preopercle.  The  opercle  is  higher  than  broad, 
and  covered  with  about  six  obliquely  vertical  rows  of  scales  extending  downwards  upon  the 
sub-opercle,  which  is  closely  united  to  the  former.  Upon  the  interopercle  the  scales  are  much 
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smaller  and  irregularly  disposed  in  series.  The  bianchiotsegal  rays,  five  on  either  side,  are 
entirely  concealed  under  the  opercular  apparatus.  The  upper  surface  of  the  head  is  perfectly 
smooth  ;  four  scales  constitute  an  insulated  group  upon  the  supratympanic  region. 

The  body  is  very  much  compressed,  the  greatest  thickness  being  about  one-third  of  the 
greatest  depth,  which  is  contained  twice  and  two-thirds  of  a  time  in  the  total  length.  The 
dorsal  and  ventral  outlines  are  regularly  arched,  giving  to  the  body  a  sub-elliptical  profile. 
The  profile  above  the  eye  is  slightly  depressed.  The  peduncle  of  the  tail  is  of  medium  develop¬ 
ment  ;  its  least  depth  is  less  than  a  third  of  the  depth  of  the  body. 

A  line  drawn  vertically  downwards  from  the  origin  of  the  dorsal  fin  would  pass  behind  the 
posterior  end  of  the  insertion  of  the  pectorals.  The  base  of  the  spinous  portion  of  that  fin, 
along  which  may  he  counted  ten  spines,  is  hut  a  little  shorter  than  the  remaining  portion, 
composed  of  twenty-four  or  five  rays,  bifurcating  once  from  below  their  middle,  there  being 
hut  very  few  in  the  centre  which  exhibit  a  tendency  towards  a  bifurcation  of  the  second  degree. 
The  anterior  articulated  rays  are  about  twice  the  height  of  the  posterior  ones  ;  they  gradually 
diminish  backwards,  giving  a  nearly  straight  outline  to  the  upper  edge  of  the  fin.  The  caudal 
is  forked  ;  its  length  enters  about  six  times  in  the  total  length  ;  its  rays  show  traces  of  a 
bifurcation  of  the  fifth  degree.  The  anal  is  nearly  straight  upon  its  external  margin  ;  its 
anterior  spines  are  slender,  followed  by  ten  undivided  and  twenty  bifurcated  rays,  their  bifur¬ 
cation  being  altogether  similar  to  the  rays  of  the  dorsal  fin-.  The  anterior  articulated  rays  are 
likewise  twice  as  high  as  the  posterior,  which  approximate  nearer  to  the  base  of  the  caudal  than 
those  of  the  opposite  fin.  The  origin  of  the  ventrals  is  situated  opposite  the  third  dorsal  spine. 
Their  exterior  and  spiny  ray  is  half  the  length  of  the  next  articulated  one,  which  is  the  longest 
of  all  ;  their  posterior  extremity  reaches  a  vertical  line  drawn  from  the  third  articulated  ray  of 
the  dorsal.  A  bifurcation  of  the  third  degree  may  be  observed  upon  the  extremity  of  the  rays. 
The  pectoral  fins,  the  central  rays  of  which  also  sub-divide  three  times,  are  of  medium  develop¬ 
ment  ;  their  posterior  extremity  corresponds  to  the  vertical  of  the  last  dorsal  spine. 

The  formula  of  the  fins  is  as  follows  : 

Br.  V :  Y ;  D  XI,  24  +  1 ;  A  III,  10  +  20  =  30  ;  C  2,  1,  6,  6,  1,  1  ;  Y  I,  5  ;  P  22. 

The  scales  are  of  medium  size  ;  the  lateral  line  contains  sixty-two  of  them  ;  eight  rows  may 
be  counted  above  the  lateral  line,  and  eighteen  rows  beneath  it.  The  largest  scales  occupy  the 
middle  of  the  flanks  ;  they  diminish  gradually  in  size  towards  the  dorsal,  as  well  as  towards 
the  abdominal  and  thoracic  regions.  The  dorsal  groove  extends  anteriorly  to  the  tenth  dorsal 
spine,  disappearing  towards  the  twentieth  articulated  ray.  The  sheath  above  the  groove  is 
composed  anteriorly  of  two,  and  posteriorly  of  one  row  of  scales.  The  scales  on  the  dorsal 
region  are  a  little  higher  than  long,  whilst  in  the  lateral  line  and  on  the  abdomen  they  are  a 
little  longer  than  high  ;  their  posterior  edge  is  regularly  convex,  the  sides  slightly  rounded, 
and  the  anterior  margin  nearly  straight. 

The  ground  color  along  the  dorsal  region  is  dark  olive,  with  longitudinal  stripes  of  purplish 
brown  running  through  the  middle  of  the  scales.  On  the  flanks  below  the  lateral  line  the 
ground  color  has  become  purplish,  the  longitudinal  stripes  having  widened,  leaving  but  a  narrow 
streak  of  a  light  olivaceous  hue  running  parallel  to  one  another,  intersecting  the  point  of  union 
between  the  rows  of  scales  ;  they  become  less  and  less  distinct  as  they  approach  the  abdominal 
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region,  which  is  yellowish.  The  dorsal,  caudal,  ventrals,  and  anal  are  purplish  red,  the  latter 
exhibiting  a  yellowish  streak  or  vitta  along  its  base.  The  pectorals  are  more  of  a  yellowish  hue. 

This  species  inhabits  the  hay  of  San  Francisco,  California. 

The  specimen  figured,  on  being  opened,  was  found  to  contain  twenty  young  ones,  of  an 
average  length  of  eight-tenths  of  an  inch  (Plate  XXVI,  figs.  5  and  6).  The  body  is  sub- fusiform, 
scaleless,  deepest  anteriorly,  and  terminated  by  a  rounded  head,  with  the  cleft  of  the  mouth 
but  slightly  apparent.  The  remnant  of  the  yolk  forms  a  yet  prominent  abdominal  hernia-like 
bag.  The  eye  consists  of  a  mere  layer  of  black  pimentum.  The  pectorals  and  ventrals  have 
not  made  their  appearance  yet.  There  are  but  seven  very  short  spines  visible  in  the  dorsal  fin. 
The  articulated  rays  of  the  dorsal  and  anal  are- proportionally  very  long,  but  the  posterior  ones 
do  not  yet  extend  beyond  the  base  of  the  caudal,  being,  therefore,  more  similar  to  the  adult. 
The  anal  spines  are  not  yet  to  be  seen.  The  caudal  is  lanceolated,  its  central  rays  being 
much  longer  than  the  lateral  ones,  in  which  respect  this  fin  differs  widely  from  the  shape  it 
assumes  in  the  adult  fish. 

Plate  XXXI,  fig.  1,  represents  Embiotoca  lineata,  from  the  bay  of  San  Francisco,  somewhat 
reduced  in  size. 

Fig.  2  is  a  transverse  section  across  the  line  of  greatest  depth  of  the  body. 

Fig.  3,  a  scale  from  the  dorsal  region. 

Fig.  4,  a  scale  from  the  lateral  line. 

Fig.  5,  a  scale  from  the  abdominal  region. 

Plate  XXYI,  fig.  5,  represents  the  young,  size  of  life,  taken  in  the  ovaries  of  the  specimen 
above  figured. 

Fig.  6,  same  as  fig.  5,  enlarged  three  times. 


List  of  specimens. 


Catal. 

No. 

No.of !  Sex  and 
specs,  age. 

Locality. 

When 

collected. 

Whence  obtained. 

Nature  of 
specimens. 

Collected  by — 

533 

2  Adult.. 

San  Francisco,  Cal ........ 

1853 

Lt.  R.  S.  Williamson.... 

Alcoholic  . . 

Dr.  Heermann . 

534 

1  . 

1853 

535 

1  ' . 

Tnmalfts  Rav.  Cal . 1 

1855 

Mr.  E .  Samuels  .•••••«•• 

Mr.  Samuels  . . 

536 

1  i . 

y,  i 

San  Francisp.n.  Cal ,  , ,  ,  T  ,  - 

1853 

Lt  R  S.  Williamson 

Dr.  Newberry. , . .  „ . 

537 

1  . 

1853 

Lt.  A.W.  Whipple . 

Dr.  Kennerly  ...... 

538 

1  . 

Presidio,  Cal . 

1853 

T,t  W.  P-  Trnwhridtrp  .  .  J 

Lt.  Trowbridge . 

1 

*  1  1 

5.  EMBIOTOCA  ORNATA,  Grd. 

Plate  XXYI,  Fra.  11. 

Spec.  Char — General  form  sub-elliptical.  Posterior  extremity  of  maxillary  extending  to  a  vertical  line  which  would  pass 
behind  the  posterior  nostrils.  Eyes  of  medium  size.  External  margin  of  anal  nearly  straight ;  its  origin  being  opposite  the 
fifth  articulated  ray  of  dorsal.  Tips  of  pectorals  falling  under  the  vertical  of  the  tenth  dorsal  spine.  Insertion  of  ventrals 
situated  under  the  fifth  dorsil  spine.  Branchiostegals  five  in  number.  About  sixty -four  scales  in  the  lateral  line.  Color  dark 
brown  above,  flanks  and  abdomen  yellowish  golden  with  purple  stripes  along  the  line  of  union  between  the  rows  of  scales. 
Scales  on  thoracic  region  provided  with  a  central  purple  spot. 

Syn. — Embiotoca  lineata ,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  151 . 

Embiotoca  ornata,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1855,  321, 
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This  species  is  so  closely  allied  to  E.  lineata,  that  on  a  former  occasion  it  was  identified  with 
it.  The  general  form  is  most  alike  that  of  the  latter  species,  being  sub-elliptical.  The  head 
seems  to  preserve  the  same  general  proportions  in  regard  to  the  entire  length,  hut  the  snout  is 
much  more  truncated  in  E.  ornata.  The  frontal  outline  is  also  more  declivous.  The  posterior 
extremity  of  the  maxillary  extends  to  a  vertical  line  drawn  behind  the  posterior  nostril, 
thus  not  reaching  the  anterior  rim  of  the  orbit.  The  anterior  nostril  is  the  smallest  of  the  two. 
The  eye  is  sub-circular  ;  the  diameter  of  the  orbit  enters  four  times  and  a  half  in  the  length  of 
the  side  of  the  head,  its  anterior  rim  being  nearer  the  extremity  of  the  snout  than  in  E.  lineata. 
The  branchiostegals  are  five  on  either  side. 

The  origin  of  the  dorsal  fin  is  situated  opposite  the  anterior  extremity  ot  the  base  of  the 
pectorals  ;  its  eleven  spinous  rays  extend  over  a  base  not  quite  as  long  as  the  articulated  rays. 
The  latter  are  but  twice  bifurcated.  The  origin  of  the  anal  is  situated  more  posteriorly  than  in 
E.  lineata ,  as  compared  to  the  dorsal.  Its  structure  presents  likewise  some  differences  worth 
noticing:  there  are,  as  usual,  three  short  spines;  then  eleven  undivided  articulated  rays,  followed 
by  three  with  signs  of  division  without  separation  of  the  branches  ;  next  to  these  twenty  well 
divided  ones,  with  bifurcations  of  the  second  degree  only.  The  caudal  fin  is  missing  in  the 
specimen  before  us.  The  articulated  rays  of  the  ventral  fins  subdivide  three  times,  with  traces 
of  a  fourth  division  in  a  few  ;  the  insertion  of  these  fins  corresponding  to  a  vertical  line  drawn 
from  the  fifth  dorsal  spine.  The  pectorals,  the  rays  of  which  subdivide  twice  with  traces  of  a 
third  division,  extend  posteriorly  to  the  vertical  of  the  tenth  dorsal  spine. 

The  formula  of  the  rays  is  : 

Br.  Y :  V  ;  D  XI,  24  ;  A  III,  11  +  3  +  20  =  34  ;  C  ?  1,  6,  6,  1,  ?  ;  Y  I,  5  ;  P  23. 

The  ground  color  above  is  uniform  dark  brown,  almost  blackish.  The  flanks  and  abdomen 
are  yellowish  golden  with  longitudinal  stripes  of  purple  along  the  line  of  union  of  the  rows  of 
scales.  On  the  thoracic  region  each  scale  is  provided  with  a  purple  spot  upon  its  middle,  whilst 
the  outer  portion  has  the  golden  hue  of  the  abdominal  scales.  The  head  is  dark  purple  or  deep 
reddish  brown  with  sinuating  bluish  lines  on  the  cheeks  and  opercular  apparatus. 

A  specimen  of  this  species,  about  twelve  inches  in  total  length,  caught  in  the  bay  of  San 
Diego,  was  received  in  a  rather  mutilated  state.  On  being  opened  we  found  five  young  ones 
still  retained  within  the  folds  of  the  ovaries.  Most  of  the  brood,  we  suppose,  had  made  their 
escape.  Those  left  measure  a  little  less  than  three  inches  in  total  length,  their  greatest  depth 
being  equal  to  the  third  of  the  length,  (Plate  XXYI,  fig.  11).  The  scales  are  all  perfectly 
developed.  The  spiny  rays  of  the  dorsal  and  anal  fins  have  now  the  proportional  height  of 
those  in  the  adult,  but  the  posterior  articulated  rays  of  these  same  fins  are  much  larger  and- 
extend  beyond  the  base  of  the  caudal.  The  caudal  is  subtruncated,  the  central  rays  are 
beginning  gradually  to  recede  as  well  as  the  posterior  rays  of  both  dorsal  and  anal,  which  must 
have  had  a  much  greater  length  at  a  previous  period,  judging  of  this  by  the  filaments  that 
dropped  from  their  extremity  as  we  removed  the  young  from  the  ovaries.  The  body  is  light 
reddish  orange,  with  the  peculiar  longitudinal  stripes  very  conspicuous.  The  two  anterior 
thirds  of  the  dorsal,  the  anterior  third  of  the  anal  and  the  base  of  the  ventrals,  exhibit  a  reddish 
orange  deeper  than  on  the  body  ;  the  posterior  third  of  the  dorsal  and  anal  fins  are  rather 
yellowish.  An  elongated  jet  black  spot  exists  near  the  base  of  the  anterior  portion  of  the  soft 
23  a 
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dorsal.  The  tip  of  the  ventrals  is  black.  The  upper  edge  of  the  spinous  dorsal  fin  is  also 
black. 

Plate  XXVI,  fig.  11,  represents  the  young  of  Embiotoca  ornata,  size  of  life,  as  taken  within 
the  body  of  its  parent,  from  the  bay  of  San  Diego,  California. 


List  of  specimens. 


Catal. 

No. 

No.  of 
spec. 

Sex  and 
age. 

^Locality. 

When 

collected. 

Whence  obtained. 

Nature  of 
specimens. 

Collected  by — 

541 

i 

Adult... 

San  Diego,  Cal . 

1853 

Lt.  W.  P.  Trowbridge.. 

Alcoholic . . 

A  .  flassjiHy  ,  , 

542 

i 

•  .do • • • . 

S.  Farallones,  Cal.. . 

1854 

543 

i 

1854 

6.  EMBIOTOCA  PERSPICABILIS,  Grd. 

Plate  XXXII  &  Plate  XXVI,  Figs.  1  &  2. 

Spec.  Chau. — Body  sub-elliptically  elongated.  Frontal  region  gently  declivous.  Eyes  of  medium  size.  Posterior  extremity 
of  maxillary  not  quite  reaching  the  anterior  rim  of  the  orbit.  Anal  fin  long,  its  anterior  undivided  rays  longer  than  the  rest, 
and  its  origin  situated  opposite  the  twelfth  articulated  ray  of  dorsal.  Tips  of  pectorals  reaching  vertical  line  intersecting  base 
oflast  dorsal  spine.  Five  branchiostegal  rays.  Sixty-three  scales  in  lateral  line.  Deep  purplish  brown  above,  lighter  beneath. 
Flanks  with  light  narrow  longitudinal  stripes  intersecting  the  point  of  union  of  rows  of  scales.  Dorsal,  caudal,  anal,  and 
ventral  fins  reddish  purple  ;  pectorals  yellowish. 

Syn. — Embiotoca  perspicabilis,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1855,  321. 

There  is  still  another  species  most  closely  allied  to  E.  lineata,  differing  from  it  by  a  more 
elongated  body,  a  longer  anal  fin  which  is  inserted  more  posteriorly  in  its  relations  to  the 
dorsal.  The  shape  of  the  anal  fin,  again,  is  likewise  different,  being  concave  upon  its  outer 
margin  and  much  deeper  anteriorly  where  only  nine  undivided  rays  are  observed.  The  eyes 
are  proportionally  larger  and  the  ventral  fins  situated  more  backwards.  The  same  general 
features  will  distinguish  this  species  from  E.  ornata. 

The  frontal  region  forms  a  continuous  curve  with  the  dorsal  outline,  being,  consequently, 
much  less  prominent  than  in  both  E.  lineata  and  E.  ornata.  The  head  constitutes  a  little  less 
than  the  fourth  of  the  entire  length.  The  eye,  which  is  large  and  circular,  enters  four  times 
and  a  half  in  the  length  of  the  side  of  the  head.  The  posterior  extremity  of  the  maxillary 
almost  reaches  a  vertical  line  drawn  in  advance  of  the  . orbit.  There  are  five  branchiostegal 
rays  on  either  side. 

The  greatest  depth  of  the  body  is  rather  more  than  one  third  of  the  entire  length.  The 
peduncle  of  the  tail  is  of  medium  development.  A  line  drawn  vertically  downwards  from  the 
origin  of  the  dorsal  fin  would  intersect  the  middle  of  the  base  of  the  pectorals.  The  spinous 
portion  of  that  fin  (dorsal)  is  gradually  rising  from  the  first  to  the  eighth  spine,  and  occupying 
three  sevenths  of  the  base  of  the  whole  fin.  The  articulated  portion  is  anteriorly  twice  the 
height  of  the  last  spine;  it  gradually  diminishes  posteriorly.  The  rays  composing  it  bifurcate 
twice.  The  caudal  is  broadly  developed,  forked,  and  its  rays  highly  subdivided,  since  divisions 
of  the  sixth  degree  may  readily  be  observed.  The  origin  of  the  anal  is  situated  opposite  the 
twelfth  articulated  ray  of  the  dorsal ;  its  anterior  undivided  rays  being  longer  than  the  rest  and 
gradually  diminishing  from  forwards  backwards ;  the  external  margin  of  that  fin  assumes  a 
concave  outline.  Its  base  is  comprised  a  little  over  six  times  in  the  entire  length,  instead  of 
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less  than  live  times,  as  is  the  case  in  E.  lineaia  and  E.  ornata.  The  undivided  rays  are  nine  in 
number,  followed  by  twenty-one  divided  up  to  the  third  division.  The  insertion  of  the  ventral 
fins  is  opposite  the  fifth  dorsal'  spine.  Their  external  spine  is  slender  and  acute,  and  the 
articulated  rays  bifurcate  three  times,  hut  the  third  bifurcation  does  not  affect  all  the  sub¬ 
divisions.  The  pectorals  are  broadly  developed  and  their  posterior  extremities  reach  a  vertical 
line  which  would  intersect  the  last  dorsal  spine.  Their  rays  subdivide  four  times.  Thus,  in 
the  fins,  we  find : 

Br.  V:  V;  D  X,  24;  A  III,  9  +  21  =  30  ;  C  3,  1,  6,  6,  1,  2,  V  I,  5  ;  P  22. 

The  lateral  line  forms  a  curve  parallel  to  that  of  the  back.  It  contains  sixty-two  scales. 
There  are  eight  longitudinal  rows  of  scales  above  it  and  eighteen  beneath,  largest  on  the  middle 
of  the  flanks.  The  scales  themselves  are  generally  longer  than  deep,  provided  with  hut  few 
radiating  furrows,  and  oftentimes  not  even  fully  developed,  as  represented  in  fig.  3.  Scales  are 
well  developed  on  the  opercle  and  cheeks,  hut  rather  small  in  the  supratympanic  group. 

The  ground  color  is  dark  reddish  brown  above  and  on  the  sides,  with  light  longitudinal 
stripes  between  the  rows  of  scales  on  the  latter  region.  On  the  abdomen  and  thoracic  region 
the  hue  is  of  a  soiled  yellow,  with  partial  metallic  reflections.  The  dorsal,  caudal,  and  anal 
fins  have  the  same  general  tint  as  the  upper  region  of  the  body,  with,  perhaps,  a  redder  hue. 
The  ventrals  and  pectorals  are  reddish  inwardly  and  olivaceous  outwardly. 

The  specimen  figured  being  a  female,  on  being  opened  was  found  to  contain  about  eighty 
young  of  an  average  size  of  half  an  inch.  The  whole  embryo  consisting  of  cells,  with  no  signs 
yet  of  the  cleft  of  the  mouth.  A  layer  of  black  pimentum  constituted  the  eye.  Membranous 
ridges  above  and  below  showed  the  first  steps  in  the  formation  of  the  fins.  The  caudal  itself 
was  a  mere  membranous  expansion  of  the  cellular  substance  of  the  body.  As  such,  the  embryos 
had  made  their  escape  from  the  eggs.  They  could  be  seen  lying  between  the  ovarian  mem¬ 
branes  in  the  manner  described  on  p.  165. 

This  species  inhabits  Puget’s  Sound  ;  the  specimen  figured  and  described  was  procured  at 
Fort  Steilacoom,  on  the  1st  of  February,  1855,  by  Dr.  Geo.  Suckley,  who  made  the  following 
observation  :  ‘ ‘  This  fish  was  speared  in  shallow  salt  water.  It  is  said  to  be  excellent  for  the 
table,  and  is  found  in  tolerable  numbers.  Below  the  lateral  line  are  eighteen  mazarine  blue 
streaks,  running  nearly  parallel  from  gills  to  tail,  and  both  above  and  below  the  lateral  line  a 
series  of  blue  spots,  disposed  crescentically  beneath  the  eye  and  on  the  opercles.  The  spaces 
between  these  spots  are  of  an  olivaceous  color,  changing,  according  to  light,  to  resplendent 
golden  and  purplish  green  reflections.  The  mazarine  blue  of  the  back  is  darker  than  it  is  on 
the  sides  below  the  lateral  line.  When  fresh  caught  the  general  color  of  the  fish,  as  it  first 
strikes  the  eye,  is  rather  more  of  an  indigo  blue  than  a  mazarine.  Anterior  part  of  the  belly 
golden.” 

Plate  XXXII,  fig.  1,  represents  Embiotoca  perspicdbilis,  somewhat  reduced  in  size. 

Fig.  2  is  a  section  across  the  line  of  greatest  depth. 

Fig.  3,  a  scale  from  the  dorsal  region. 

Fig.  4,  a  scale  from  the  lateral  line. 

Fig.  5,  a  scale  from  the  abdominal  region. 

Plate  XXYI,  fig.  1,  exhibits  the  embryo,  size  of  life,  as  removed  from  the  ovarian  sheath, 

Fig.  2,  the  same  embryo,  double  its  natural  size. 
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List  of  specimens. 


Catal. 

No. 

No.  of 

specs. 

Sex  and 

age. 

Locality. 

When  col¬ 
lected. 

Whence  obtained. 

Nature  of 
specimens. 

Collected  by — 

540 

i 

Adult. . 

Ft. Steilacoom, Puget’s  Sound, Or’n 

1853 

Gov.  1. 1.  Stevens.. 

Alcoholic _ 

Dr.  Suckley... 

7.  EMBIOTOCA  ARGYROSOMA,  Grd. 

Spec.  Char  — General  form  elongated ;  head  rather  small,  sub-conical,  anteriorly  rounded.  Eyes  circular  and  well  developed. 
Posterior  extremity  of  the  maxillary  reaching  a  vertical  line  drawn  in  advance  of  the  anterior  rim  of  the  orbit.  Tip  of  pectoral 
fins  not  extending  as  far  as  the  anterior  articulated  ray  of  the  dorsal.  About  sixty  scales  in  the  lateral  line.  Six  branchiostegals . 
A  brilliant  argentine  tint  over  the  entire  body,  though  made  a  little  darker  along  the  dorsal  region  by  a  greyish  or  purplish  hue. 
Fins  olivaceous,  unicolor. 

Stn. — Embiotoca  argyrosoma,  Grd.  inProc.  Acad.  Nat.  Sc.  Philad.  VIII,  1855, 136. 

The  general  form  of  this  species  has  a  more  elongated  appearance,  mayhap,  than  any  of  its 
congeners.  It  is  sub-elliptical  in  profile,  the  superior  and  inferior  outlines  being  regularly 
convex,  slighly  depressed  upon  the  head,  obliquely  ascending  along  the  insertion  of  the  anal 
towards  a  rather  slender  caudal  peduncle. 

The  head  is  rather  small,  sub  conical,  rounded  anteriorly,  and  contained  four  times  and  a 
half  in  the  total  length.  The  mouth  is  of  but  moderate  size,  its  cleft  directed  slightly  upwards  ; 
the  posterior  extremity  of  the  maxillar  bone  not  extending  as  far  as  a  vertical  line  drawn  in 
advance  of  the  orbit'.  The  lips  are  of  moderate  development.  The  nostrils  are  conspicuous, 
situated  towards  the  upper  surface  of  the  head,  and  nearer  to  the  anterior  rim  of  the  orbit  than 
the  tip  of  the  snout.  The  eye  is  circular  and  well  developed  ;  its  horizontal  diameter 
constituting  the  fifth  of  the  distance  between  the  tip  of  the  snout  and  the  upper  edge  of  the 
insertion  of  the  pectorals.  The  opercle  is  quite  large,  and  much  deeper  than  broad.  The  sub- 
opercle  is  narrow  and  thin,  tapering  outwardly  and  decidedly  less  conspicuous  than  the 
interopercle.  The  branchiostegals^  six  on  either  side,  are  small  and  slender. 

A  vertical  line  drawn  from  the  origin  of  the  dorsal  fin  would  pass  behind  the  insertion  of  the 
pectorals.  The  base  of  the  spinous  portion  is  less  than  the  two-fifths  of  the  soft  portion.  The 
articulated  rays  being  broken  off,  the  precise  shape  of  the  fin  could  not  be  ascertained.  The 
same  is  the  case  with  those  of  the  anal ;  the  entire  base  of  the  latter  is  nearly  equal  to  the  soft 
portion  of  the  dorsal,  and  equal  to  the  length  of  the  head.  Its  anterior  spinous  rays  are  acute 
and  slender.  The  caudal  is  deeply  furcated,  and  constitutes  about  the  fifth  of  the  total  length. 
The  origin  of  the  ventrals  is  situated  opposite  the  space  between  the  third  and  fourth  spines  of 
the  dorsal ;  their  tips  extend  nearly  as  far  as  the  anterior  margin  of  the  anal.  The  pectorals 
are  broad  and  well  developed ;  their  tips  extending  nearly  as  far  as  that  of  the  ventrals. 

Br.  VI :  VI ;  D  IX  ;  A  III,  24  ;  C  5,  1,  6,  6,  1,  4  ;  V  I,  5  ;  P  18. 

The  scales  are  well  developed  ;  they  are  much  larger  along  the  middle  of  the  flanks  than  on 
the  dorsal,  caudal,  and  abdominal  regions.  In  the  lateral  line  they  are  smaller  than  in  the 
adjoining  series.  Six  longitudinal  rows  may  be  observed  between  the  anterior  margin  of  the 
dorsal  fin  and  the  lateral  line?  and  fifteen  rows  between  the  lateral  line  and  the  insertion  of 
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the  ventrals.  The  lateral  line  itself  is  composed  of  about  sixty  scales.  The  dorsal  furrow 
originates  under  the  ninth  spinous  ray,  extending  as  far  as  the  middle  of  the  length  of  the  soft 
portion  of  that  fin.  The  sheath  being  composed  of  but  one  row  of  scales.  As  regards  the 
shape  of  the  scales  themselves,  those  of  the  lateral  line  are  nearly  as  long  as  deep,  whilst  those 
on  the  rest  of  the  body  are  much  deeper  than  long.  Their  upper,  posterior,  and  inferior 
margins  are  rounded,  whilst  the  anterior  margin  is  obtusely  angular.  Smaller  and  irregular 
scales  may,  as  usual,  be  observed  upon  the  base  of  the  caudal.  On  the  opercular  apparatus 
and  cheeks  they  are  large  also,  there  being  three  rows  of  them  beneath  the  orbit.  As  many  as 
eight  scales  may  be  counted  in  the  supratympanic  patch,  the  posterior  being  the  largest. 

As  to  colors,  an  argentine  tint  extends  over  the  entire  body  and  sides  of  the  head.  The 
upper  surface  of  the  head  is  brownish  purple,  which  hue  may  be  observed,  though  much  less 
apparent,  along  the  dorsal  region.  When  the  specimens  are  taken  out  of  the  alcohol  and  exposed 
for  some  time  to  the  light,  obsolete  longitudinal  darkish  streaks  make  their  appearance  on  the 
middle  of  each  row  or  series  of  scales.  The  abdomen  is  yellowish  and  the  fins  yellowish  grey 
or  olivaceous. 

Specimens  about  twelve  inches  in  total  length  were  collected  at  San  Francisco,  California,  by 
Lieutenant  W.  P.  Trowbridge,  United  States  army.  We  regret  that  their  state  of  preservation 
did  not  allow  making  an  accurate  figure  of  this  species. 

The  male  and  female  sexes  are  perfectly  alike  in  every  respect,  except  in  the  structure  of  the 
anterior  third  of  the  anal,  as  alluded  to  in  the  other  species. 

The  ovaries  of  a  female,  which  we  have  examined,  about  the  size  of  a  large  quill,  on  being 
opened,  the  ovarian  membranes  could  be  seen  containing  within  their  walls  an  innumerable 
quantity  of  immature  eggs,  very  similar  to  those  of  Ennichthys  heermanni ,  figured  on  Plate 
XXVI,  fig.  9. 


List  of  specimens. 


Catal. 

No. 

No.  of 

specs. 

Sex  and 

age. 

Locality. 

When  col¬ 
lected. 

Whence  obtained. 

Nature  of 
specimens. 

Collected  by — 

547 

2 

Adult. . 

San  Francisco,  Cal _ 

1853 

Lt.  Wm.P.  Trowbridge 

Alcoholic _ 

Lt.Trowbridge,U.S.A. 

DAMALICHTHYS,  Girard. 

Gen.  Char. — Head  well  developed.  Eyes  large.  Mouth  of  medium  size  ;  upper  jaw  protruding  considerably  beyond  the 
lower.  Teeth  few  in  number,  short,  and  sub-conical,  disposed  upon  one  single  row.  Lips  of  moderate  thickness ;  lower  one 
firmly  attached  to  the  symphysis  of  the  jaw.  Opercular  apparatus  very  much  developed  and  covered  with  large  scales. 
Anterior  portion  of  soft  dorsal  very  high.  Peduncle  of  tail  slender  ;  caudal  fin  deeply  forked.  Anal  elongated,  its  anterior 
portion  the  deepest.  Ventrals  and  pectorals  proportionally  large. 

Syn. — Damaliclithys,  GRD.in  Proc  Acad.  Nat.  Sc.  Philad.  VII,  1855,  321. 

This  genus,  by  its  natural  affinities,  is  more  closely  allied  to  Embiotoca  than  to  any  other  of 
the  same  family.  The  most  striking  difference  will  be  found  in  a  much  larger  head  compared 
to  the  body.  The  upper  jaw  is  likewise  considerably  longer.  The  anterior  portion  of  the  soft 
dorsal  fin  is  considerably  higher,  and  the  peduncle  of  the  tail  longer  and  slenderer.  In  regard 
to  the  scales,  it  will  be  found  that  their  vertical  diameter  is  considerably  greater  than  the 
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horizontal  one,  particularly  on  the  flanks.  The  dorsal  groove,  as  in  Embiotoca ,  extends  to  the 
anterior  articulated  ray  of  the  dorsal  fin,  but  the  sheath  above  it  is  much  smaller,  and  formed, 
by  one  single  row  of  rather  small  scales.  There  are  no  scales  on  the  fins. 

DAMALICHTHYS  YACOA,  Grd. 

Plate  XXXIII. 

Spec.  Char.— Male  provided  with  a  sub-pyriform  sac  upon  the  anterior  third  of  anal.  Branchiostegals  five  on  either  side . 
Ground  color  greyish  olive.  Scales  with  a  golden  and  silvery  metallic  reflect.  Fins  unicolor. 

Syn. — Damalichthys  vaca ,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1855,  321. 

The  head  constitutes  a  little  more  than  the  fourth  of  the  entire  length.  The  snout  is  pro¬ 
truding  and  sub-conical;  the  upper  surface  of  the  head  is  gently  declivous,  with  a  slight  depression 
above  the  orbital  region.  The  eyes  are  sub-circular  in  shape,  and  their  horizontal  diameter  is 
comprised  four  times  and  a  half  in  the  length  of  the  side  of  the  head.  The  posterior  extremity 
of  the  maxillary  does  not  reach  the  vertical  of  the  anterior  rim  of  the  orbit.  The  teeth  are 
short  and  conical  on  the  upper  and  lower  jaw.  The  opercular  apparatus  is  posteriorly  rounded 
and  covered  with  rather  large  scales,  disposed  upon  six  obliquely  vertical  rows.  The  scales  on 
the  sub-opercle  are  smaller,  and  disposed  upon  two  longitudinal  series.  a  There  are  four  sub-con- 
centrical  rows  of  scales  upon  the  cheeks,  and  somewhat  smaller  than  on  the  opercle.  The 
supratympanic  group  is  composed  of  about  nine  scales  of  the  size  of  those  occupying  the  ventral 
region.  The  posterior  limb  of  the  pre-opercle  is  conspicuously  developed.  The  branchiostegals 
are  five  in  number  on  either  side. 

The  upper  outline  of  the  body  is  gradually  arched  from  the  peduncle  of  the  tail  to  the 
occiput.  The  lower  outline  is  less  regular  :  from  the  chin  to  the  origin  of  the  anal  the  curve 
is  considerably  depressed,  raising  rapidly  along  the  base  of  the  same  fin.  The  peduncle  of  the 
tail  is  elongated  ;  its  depth  equals  the  two  sevenths  of  the  greatest  depth  of  the  body,  which  is 
the  third  of  the  total  length. 

The  origin  of  the  dorsal  fin  is  nearly  opposite  the  anterior  extremity  of  the  base  of  the  pec¬ 
torals.  It  is  gradually  rising  from  the  first  to  the  last  spine  above  which  the  anterior  articu¬ 
lated  ray  rises  to  twice  again  the  height  of  that  spine.  The  posterior  articulated  rays  are  about 
the  height  of  the  third  and  fourth  spines,  that  is,  the  fourth  of  the  anterior  ones.  The  upper 
margin  of  that  fin  forms  an  open  crescent.  The  rays  themselves  bifurcate  but  twice.  The  caudal 
is  deeply  forked,  and  forming  more  than  the  sixth  of  the  entire  length.  Its  rays  subdivide  five 
times.  The  anal  has  the  same  general  shape  as  the  soft  portion  of  the  dorsal ;  its  external 
margin  forming  an  open  crescent,  hut  not  so  deep  anteriorly,  for  its  posterior  rays  have  more 
than  the  third  of  the  depth  of  the  anterior  ones.  Three  small  spines  occupy  its  anterior  margin, 
which  is  situated  under  a  vertical  line  drawn  from  the  seventh  articulated  ray  of  the  dorsal. 
Next  to  the  spines  we  meet  with  seven  undivided  rays,  followed  by  twenty-six,  which  subdivide 
three  times'.  The  base  of  that  fin  enters  about  five  times  in  the  whole  length,  and,  though 
shorter  than  the  soft  portion  of  the  dorsal,  it  extends  a  little  more  backwards.  A  pyriform 
membranous  sack  exists  upon  the  base  of  the  undivided  rays  of  the  anal  ;  it  is  anteriorly  perfo¬ 
rated.  The  origin  of  the  ventrals  corresponds  to  a  vertical  line  drawn  from  the  fourth  dorsal 
spine.  Their  extremity,  when  brought  backwards,  reaches  the  anterior  articulated  ray  of  the 
anal.  The  rays  exhibit  traces  of  a  division  of  the  third  degree.  The  pectorals  are  well  devel- 
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aped,  and  their  extremity  extends  almost  as  far  hack  as  that  of  the  ventrals.  Divisions  of  the 
fourth  degree  may  he  observed  towards  the  extremity  of  the  rays.  The  formula  of  the  fins  we 
thus  express : 

Br.  Y  :  Y  ;  D  X,  22  ;  A  III,  7  +  26=  33  ;  C  4,  1,  6,  6,  1,  3  ;  Y  I,  5  ;  P  20. 

The  lateral- line,  composed  of  sixty-one  scales,  forms  an  arch  concurrent  with  the  dorsal  out¬ 
line.  The  scales  are  rather  large,  particularly  on  the  flanks  ;  deeper  than  long,  and  provided 
anteriorly  with  numerous  radiating  grooves.  Their  size  is  much  reduced  opposite  the  base  of 
the  anal  fin.  There  are  seven  longitudinal  rows  of  them  above  the  lateral  line,  and  about  sixteen 
beneath  it.  The  scaly  blade  between  the  ventral  fins  is  rather  short,  in  the  shape  of  an  acute 
triangle.  The  naked  area  behind  is  rather  well  developed. 

The  ground  color  is  greyish  olive,  dark  above  and  lighter  beneath.  The  scales  exhibit  a 
metallic  reflect  of  gold  and  silver.  The  fins  are  unicolor,  of  the  general  tint  of  the  region  of 
the  body  to  which  they  belong,  and  to  which  is  superadded  a  purplish  red  hue. 

The  species  inhabits  Puget’s  Sound,  W.  T.,  where  the  specimen  figured  was  obtained  by  Dr. 
George  Suckley,  U.  S.  A.,  who  remarks  :  “  Color  while  fresh — back,  silvery  blue  ;  belly,  same, 
hut  lighter  ;  iris,  bright  copper  color.  Caught  with  a  spear  at  the  mouth  of  Steilacoom  creek, 
at  its  entrance  into  Puget’s  Sound.  They  are  good  table  fish,  and  are  either  speared  or  taken 
by  the  hook.” 

Plate  XXXIII,  fig.  1,  represents  the  male  sex  of  Damaliclithys  vacca,  somewhat  reduced  in 
size. 

Fig.  2  is  a  section  across  the  line  of  greatest  depth  of  the  body. 

Fig.  3,  a. scale  from  the  dorsal  region. 

Fig.  4,  a  scale  from  the  lateral  line. 

Fig.  5,  a  scale  from  the  abdominal  region. 

List  of  specimens. 


Catal. 

No. 

No.  of 

specs. 

Sex  and 

age. 

Locality. 

When 

collected. 

Whence  obtained. 

Nature  of 
specimens. 

Collected  by — 

548 

i 

Adult.. 

Ft.  Steilacoom, Puget’s  Sound,  Oregon 

1853 

Gov.  I.  I.  Stevens 

Alcoholic... . 

Dr.  Geo.  Suckley. 

PHANERODON,  Girard. 

Gen.  Char. — Head  rather  small ;  mouth  small ;  jaws  equal.  Lips  thin,  lower  one  attached  by  very  narrow  frenum  to  the 
symphysis  of  its  jaw.  Pre-maxillaries  very  protractile.  Teeth  large  and  sub-conical,  disposed  upon  a  single  row  on  both 
jaws.  Spinous  portion  of  dorsal  fin  as  high  as  the  soft.  Anterior  articulated  rays  of  anal  undivided  and  preceded  by  three 
spinous  rays,  shorter  than  the  articulated  ones.  Scales  well  developed.  Lateral  line  concurrent  with  the  dorsal  outline.  Scales 
on  the  base  of  caudal  rays.  Dorsal  groove  extending  from  middle  of  spinous  portion  of  dorsal  fin  to  last  third  of  soft  portion. 
Sheath  formed  by  two  rows  of  scales  anteriorly,  and  one  only  posteriorly. 

Svn. — Phanerodon,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  153  ;  and,  VII,  1855,  321. 

A  more  elongated  body,  a  more  slender  tail  and  caudal  fin,  higher  spinous  dorsal  rays,  a 
lower  and  longer  anal  fin,  a  smaller  mouth,  even  jaws,  larger  teeth,  thinner  lips,  and  a  narrower 
frenum  upon  the  lower  lip  are  as  many  traits  in  the  organization  of  this  genus  by  which  it  may 
he  distinguished  from  Erribiotoca . 
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PHANERODON  FURCATUS,  Qrd. 

Plate  XXXIY,  Figs.  1 — 5. 

Spec.  Char. — General  form  elongated,  rather  tapering  posteriorly,  and  very  much  compressed.  Cleft  of  mouth  not  extending 
to  the  anterior  rim  of  the  orbit.  Eyes  large  and  circular.  Branchiostegals  five  in  number.  Caudal  slender  and  deeply  forked. 
About  sixty-three  scales  in  lateral  line.  Yellowish  brown  above  ;  lighter  on  the  sides  ;  whitish  under  the  throat.  Fins  yellowish . 
Margin  of  dorsal  and  caudal  greyish.  A  diffused  marginal  spot  upon  the  anterior  portion  of  anal. 

Syn. — Plianerodon  furcatus,  Grd.'  in  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  153  ;  and,  VII,  1855,  322. 

The  general  form  of  the  body  has  a  rather  elongated  appearance,  posteriorly  tapering  towards 
a  slender  caudal  peduncle,  which  terminates  into  a  slender  and  deeply  forked  fin.  It  is  very 
much  compressed.  The  head,  which  constitutes  about  the  fifth  of  the  length,  is  rather  small, 
slightly  depressed  above  the  eyes.  The  snout  is  abbreviated  and  rounded  ;  the  mouth  small, 
and  the  teeth,  proportionally  large,  are  disposed  upon  one  single  row  on  either  jaw  ;  about 
twelve  on  the  upper  and  fourteen  on  the  lower,  occupying  most  of  the  circumference  of  the 
mouth.  The  lips  are  well  developed,  but  quite  thin,  and  the  frenum  which  unites  the  lower 
one  to  the  symphysis  of  the  jaw  is  exceedingly  narrow,  and  might  easily  be  overlooked.  The 
premaxillaries  are  very  protractile  ;  the  jaws  are  perfectly  even  when  the  mouth  is  closed. 
The  posterior  extremity  of  the  maxillaries  do  not  quite  reach  a  vertical  line  passing  immediately 
in  advance  of  the  anterior  rim  of  the  orbit.  The  eye  is  large,  circular,  and  its  diameter  com¬ 
prised  about  three  times  and  a  half  in  the  length  of  the  side  of  the  head,  exactly  once  in 
advance  of  its  anterior  edge.  The  anterior  nostril  is  placed  about  midway  between  the  orbit 
and  the  extremity  of  the  snout.  The  branchiostegal  rays  are  five  on  either  side,  the  inferior  one 
being  exceedingly  slender.  A  vertical  line  drawn  from  the  origin  of  the  dorsal  fin  intersects 
the  middle  of  the  base  of  the  pectorals.  The  spinous  portion  of  that  fin  is  gradually  rising 
from  the  first  to  the  last  spine,  which  is  a  little  shorter  than  the  first  articulated  ray,  whence 
the  fin  again  diminishes  in  height  towards  the  last  articulated  ray.  The  soft  portion  is  one- 
third  longer  on  its  base  than  the  spinous  ;  the  articulated  rays  are  slender,  and  bifurcate  but 
once  beyond  the  middle  of  their  length.  The  caudal  fin,  which  is  contained  about  four  times 
and  a  half  in  the  total  length,  is  deeply  forked,  and  provided  upon  the  base  of  its  rays  with 
small  and  irregularly  arranged  scales.  The  rays  divide  three  times,  the  central  ones  only 
twice.  The  anal  fin  is  long  and  low  ;  its  base  is  contained  four  times  in  the  total  length,  and, 
consequently,  longer  than  the  base  of  the  soft  portion  of  the  dorsal,  which  enters  in  the  total 
length  about  four  times  and  a  half.  Its  external  margin  is  slightly  concave  upon  its  middle. 
The  anterior  spines  are  slender  and  well  developed,  the  third  being  nearly  as  long  as  the  last 
articulated  ray.  About  nine  of  the  anterior  articulated  rays  are  undivided  ;  the  others  bifurcate 
once  like  those  in  the  dorsal  fin.  The  tips  of  the  ventrals  extend  as  far  as  the  first  anal  spine  ; 
their  insertion  is  under  the  vertical  line  of  the  third  dorsal  spine.  The  articulated  rays  of  these 
fins  bifurcate  twice.  The  pectorals  are  long  and  slender,  extending  backwards  to  a  vertical 
line  which  would  intersect  the  fourth  articulated  ray  of  the  dorsal  and  the  second  anal  spine. 
Their  rays  bifurcate  twice. 

The  formula  of  the  fins  is  as  follows  : 

Br.  Y :  Y ;  D  XI,  24 ;  A  III,  9  +  23  =  32 ;  C  3,  1,  6,  6,  1,  2  ;  Y  I,  5  ;  P  18. 
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The  scales  are  well  developed  ;  the  lateral  line,  concurrent  with  the  dorsal  outline,  contains 
about  sixty-three  of  them.  Five  longitudinal  rows  may  he  counted  between  the  dorsal  groove 
and  the  lateral  line,  whilst  beneath  the  latter  they  number  from  twelve  to  fourteen,  the 
uncertainty  arising  from  a  sort  of  irregularity  in  the  longitudinal  direction  of  each  row.  The 
largest  scales  occupy  the  middle  of  the  flanks  ;  they  are  the  smallest  upon  an  area  opposite  the 
base  of  the  anal  fin.  The  dorsal  groove  extends  from  the  last  dorsal  spine  to  tbe  last  fourth  of 
the  soft  dorsal  fin.  The  sheath  above  it  is  formed  by  one  row  of  scales  only.  The  scales 
themselves  (figs.  3 — 5)  are  somewhat  longer  than  deep,  convex  posteriorly,  rounded  superiorly  and 
inferiorly,  whilst  their  anterior  margin  is  straight.  The  radiating  furrows  are  not  very 
numerous. 

The  ground  color  is  either  yellowish  brown  or  olivaceous  above,  silvery  white  or  light  yellow 
on  the  sides  and  under  the  head.  The  fins  are  uniform  olivaceous  or  yellowish,  with  a  darker 
margin  to  the  dorsal  and  the  caudal.  A  diffused  marginal  spot  may  likewise  be  observed  upon 
the  anterior  portion  of  the  anal. 

The  specimen  figured  and  described  was  caught  in  the  Bay  of  San  Francisco,  California,  by 
Lieutenant  Trowbridge. 

Two  other  specimens,  a  male  and  a  female,  about  ten  inches  in  total  length,  were  collected  by 
Mr.  E.  Samuels,  who  caught  them  in  Tomales  Bay,  California.  There  is  no  differences  between 
the  sexes  except  in  the  structure  of  the  anterior  articulated  rays  of  the  anal,  as  alluded  to  in 
Embiotoca  and  others. 

The  female,  on  being  opened,  exhibited  an  ovarian  sheath  of  the  size  of  a  large  quill,  in 
which  twenty-three  young  ones  were  found  lying  loosely  between  the  ovarian  membranes,  some 
with  the  head  towards  that  of  the  mother,  others  in  a  reverse  situation.  Their  average  length 
is  between  half  an  inch  and  six  tenths  of  an  inch.  Their  general  form  is  compressed,  elongated, 
very  slender,  tapering  very  regularly  backwards  from  the  head,  which  is  the  bulkiest  region. 
The  latter  is  rounded  anteriorly,  with  a  large  black  eye  speck.  A  conspicuous  yolk  bag  is  seen 
at  the  abdominal  region.  The  ventral  fins  are  just  making  their  appearance  under  the  shape  of 
a  tapering  hernia.  Of  the  pectorals  we  could  detect  no  traces,  which  may  have  escaped  our 
investigations.  The  dorsal  fin  has  the  same  general  shape  as  in  the  adult ;  it  raises  gradually 
from  a  cutaneous  ridge  to  the  spinous  rays,  which  increase  degree  by  degree  from  the  anterior 
one  to  the  posterior,  which  is  as  high  as  the  first  articulated  ones.  The  anal  a1  so  resembles 
that  of  the  adult  fish  and  loses  itself,  like  the  dorsal,  in  a  cutaneous  ridge  along  the  peduncle 
of  the  tail,  which  is  proportionally  the  same  as  in  the  adult.  But  the  caudal,  instead  of  being 
deeply  furcated,  is  spear-shaped.  The  rays  as  well  as  the  vertebrae,  apophysis,  the  bones  of 
the  head,  all,  is  in  a  cellular  state,  not  far  from  homogeneous. 

Plate  XXXIV,  fig.  1,  represents  the  female  sex  of  Plianerodon  furcatus ,  size  of  life,  from  the 
Bay  of  San  Francisco. 

Fig.  2  is  a  section  of  the  body  across  the  line  of  greatest  depth. 

Fig  3,  a  scale  from  the  dorsal  region. 

Fig.  4,  a  scale  from  the  lateral  line. 

Fig.  5,  a  scale  from  the  abdominal  region. 

Figs.  3 — 5  are  somewhat  magnified. 
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Catal. 

No. 

No.  of 

spec. 

Sex  and 

age. 

Locality. 

When  col¬ 
lected. 

Whence  obtained. 

Nature  of 
specimens. 

Collected  by- 

555 

i 

Adult.. 

Presidio,  Cal _ _ 

1853 

Lt.  W.  P.  Trowbridge  .  . 

Alcoholic. 

Lt.  Trowbridge. 

556 

2 

_ do _ 

Tomales  Bay,  Cal . 

1855 

Mr.  E.  Samuels . 

_ do _ 

Mr.  Samuels  . . . 

ABEONA,  Girard. 

Gen.  Char. — Head  of  medium  size  ;  mouth  very  small ;  jaws  equal.  Lips  rather  thin  ;  lower  one  attached  by  a  frenum  to 
the  symphysis  of  the  jaw.  Premaxillaries  protractile.  Teeth  stoutish,  conical,  disposed  upon  one  single  row  on  both  jaws. 
Branchiostegals  five  in  number.  Spinous  portion  of  dorsal  fin  higher  than  the  soft ;  line  of  separation  between  both  of  these 
slightly  depressed .  Articulated  rays  of  anal  all  dichotomised  ;  spiny  rays,  three  in  number,  well  developed  ;  base  of  that  fin  rather 
short.  Scales  of  moderate  Size .  Lateral  line  concurrent  with  the  dorsal  outline.  No  scales  upon  the  fins.  Dorsal  groove 
extending  nearly  to  the  whole  base  of  the  fin.  Sheath  formed  by  two  rows  of  scales. 

Syn. — Meona,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1855,  322.  * 

With  the  general  facies  of  Amphistichus ,  this  genus  differs  from  the  latter  by  a  much  smaller 
mouth  and  one  row  of  teeth  on  the  jaws  instead  of  two.  Also,  hy  the  spinous  portion  of  the  dorsal 
fin,  which  is  higher  than  the  soft  portion  instead  of  being  lower.  The  anal,  likewise,  is  much 
shorter  and  proportionally  deeper.  From  Holconotus  it  differs  hy  the  lower  lip,  which  is 
attached  to  the  chin  instead  of  being  free  all  round,  hy  the  presence  of  a  single  row  of  teeth  on 
the  jaws,  hy  a  smaller  mouth,  hy  a  shorter  and  deeper  anal  fin  provided  with  more  developed 
spiny  rays.  From  Embiotoca,  which  it  most  resembles,  it  is  to  be  distinguished  hy  the  spinous 
portion  of  the  dorsal  which  is  higher  than  the  soft,  more  developed  anal  spines,  and  by  the 
uniformity  of  all  the  articulated  rays  of  the  latter  fin.  The  teeth  are  proportionally  larger,  as 
are  likewise  the  scales. 

ABEONA  TROWBRIDGII,  Grd. 

Plate  XXXIY,  Figs.  6—10. 

Spec.  Char. — General  form  sub-elliptical.  Head  sub-conical;  snout  abbreviated;  mouth  small;  posterior  extremity  of 
maxillary  not  reaching  the  vertical  of  anterior  rim  of  orbit.  Eyes  large,  circular.  Branchiostegals  five  on  either  side.  Forty-one 
scales  in  lateral  line.  Olive  or  reddish  brown  above  ;  silvery  on  the  sides  and  abdomen.  Flanks  blotched.  Fins  yellowish, 
except  anal,  which  is  purplish,  with  its  anterior  portion  spotted. 

Syn. — Holconotus  trowbridgii,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  152. 

Meona  trowbridgii,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1855,  322. 

The  body  has  a  rather  short  appearance,  being  sub-elliptical  in  shape  and  not  unlike  a  small 
Pomotis.  Its  greatest  depth  is  greater  than  the  third  of  the  entire  length,  in  which  the  head 
enters  a  little  over  four  times.  The  snout  is  rather  obtuse,  terminated  hy  a  small  mouth,  the 
angles  of  which  not  extending  to  the  vertical  line  intersecting  the  anterior  rim  of  the  orbit. 
The  lips  are  thin,  the  lower  one  being  attached  by  a  frenum  to  the  symphysis  of  the  jaw.  The 
teeth  are  proportionally  large,  stoutish,  and  sub-acute.  The  nostrils  are  situated  towards  the 
upper  surface  of  the  snout,  nearer  to  the  orbit  than  the  extremity  of  the  latter.  The  eye  is 
very  large,  circular  in  shape,  and  its  diameter  contained  a  little  over  three  times  only  in  the 
length  of  the  side  of  the  head,  and  less  than  once  in  advance  of  the  orbit.  The  scales  upon  the 
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cheeks  and  opercle  are  comparatively  large,  constituting  two  sub-concentrical  rows  on  the 
cheeks,  and  three  oblique  ones  on  the  opercle.  The  opercle  itself  is  rather  narrow.  There  are 
five  branchiostegal  rays  on  either  side,  the  lowest  of  which  being  exceedingly  slender  and  almost 
filiform,  whilst  the  others  are  well  developed,  flattened,  and  curved. 

The  spinous  portion  of  the  dorsal  is  higher  than  the  soft,  composed  of  nine  rays,  the  sixth  of 
which  being  the  highest,  whilst  the  others  go  diminishing  gradually  anteriorly  and  posteriorly, 
giving  to  its  outline  an  arched  appearance.  The  soft  portion  of  that  same  fin,  the  anterior  ray 
of  which  is  a  little  higher  than  the  last  spine,  gradually  diminishes  in  height  backwards  and 
extending  over  a  base  hut  a  fraction  longer  than  the  spinous  portion.  The  rays  bifurcate  only 
once.  The  caudal  fin  constitutes  about  the  fifth  of  the  entire  length  ;  its  posterior  margin  is 
sub-crescentic,  like  that  of  several  species  of  Embiotoca.  The  rays  bifurcate  twice.  The  anal  is 
short,  but  comparatively  deep,  sub-convex  upon  its  external  margin.  The  spines  at  the  anterior 
margin  are  slender  and  well  developed,  the  first  is  the  shortest  of  all  the  rays,  but  the  second  is 
equal  to,  if  not  longer  than,  the  posterior  articulated  rays  ;  the  third  is  still  longer  than  the 
second.  Its  base  enters  about  six  times  and  a  half  in  the  total  length,  being  less  considerably 
than  the  base  occupied  by  the  articulated  rays  of  the  dorsal.  The  soft  rays  bifurcate  once  upon 
their  length.  The  insertion  of  the  ventrals  is  under  the  vertical  line  of  the  third  dorsal  spine; 
their  tips  extend  a  little  beyond  the  anterior  margin  of  the  vent.  The  articulated  rays  bifurcate 
twice;  their  external  spine  is  slender  and  very  acute.  The  entire  base  of  the  pectorals  is  placed 
in  advance  of  the  anterior  dorsal  spine,  their  posterior  extremity  is  made  to  reach  the  vertical 
line  of  the  first  or  second  articulated  dorsal  ray,  when  bent  backwards  alongside  of  the  body. 
The  rays  bifurcate  twice.  The  formula  of  the  fins  is  : 

Br.  V :  Y  ;  D  IX,  14  ;  A  III,  15  ;  C  3,  1,  6,  6,  1,  2  ;  Y  I,  5  ;  P  16. 

The  scales  are  proportionally  large,  particularly  on  the  flanks.  The  lateral  line,  which  is 

concurrent  with  the  dorsal  outline,  contains  about  forty-one  scales.  Four  longitudinal  rows  are 
found  to  exist  between  the  latter  and  the  dorsal  groove,  and  twelve  to  fourteen  between  the 
lateral  line  and  the  abdominal  outline.  The  scales  are  usually  smaller  under  the  throat,  on 
the  abdomen,  and  opposite  the  base  of  the  anal  fin.  No  scales  exist  on  either  of  the  fins.  The 
typical  scales  (figs.  8 — 10)  are  deeper  than  long,  almost  rounded  anteriorly  as  well  as  on  the 
other  sides  ;  the  posterior  margin,  however,  is  the  most  convex. 

*  The  ground  color  is  reddish  brown  above  with  irregularly  interspersed  purplish  spots  of  a 

cloudy  aspect.  The  sides  of  the  head,  the  lower  portion  of  the  flanks  are  silvery  white,  and 

the  abdomen  yellowish.  The  dorsal,  caudal,  pectoral,  and  anal,  are  uniform  straw  color  or  dull 
yellow,  the  latter  being  moreover  provided,  upon  its  anterior  margin,  with  a  diffused  purplish 
spot,  not  represented  on  the  figure.  The  ventrals,  yellowish  upon  their  base,  are  deep  purple 
on  their  remaining  portion. 

The  label  accompanying  this  species  having  unfortunately  been  lost,  the  habitat  of  this  species 
cannot  be  given  more  accurately  than  between  San  Diego  and  San  Francisco,  California. 

Plate  XXXIV,  fig.  6,  represents  the  female  sex  of  Abeona  trowbridgii ,  size  of  life. 

Fig.  7  is  a  section  across  the  line  of  greatest  depth. 

Fig.  8,  a  dorsal  scale. 

Fig.  9,  a  scale  from  the  lateral  line. 

Fig.  10,  an  abdominal  scale. 
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Sex  and 

age. 

Locality. 

When  col¬ 
lected. 

Whence  obtained. 

Nature  of 
specimens. 

Collected  by — 

554 

i 

Adult.. 

California _ _ 

1853 

Lt.  W.  P.  Trowbridge. 

Alcoholic. 

Lt.  Trowbridge . 

RHACOCHILUS,  Agass. 

Gen.  Char. — Head  of  medium  size.  Mouth  moderate,  nearly  horizontal,  with  both  jaws  equal.  Lips  very  fleshy,  lower  one 
broad,  lobed,  and  free  all  around.  Premaxillaries  very  protractile.  Teeth  few,  on  the  anterior  portion  of  the  jaws  only,  and 
disposed  upon  one  single  row.  Spinous  portion  of  dorsal  fin  lower  than  the  soft.  Anterior  articulated  rays  of  anal  fin  simple 
and  preceded  by  three  small  spines.  Caudal  deeply  forked.  Scales  rather  well  developed  ;  lateral  line  concurrent  with  the 
dorsal  outline.  No  scales  upon  the  fins.  Dorsal  groove  occupying  the  middle  of  the  fin  ;  sheath  formed  by  two  rows  of  scales. 

Syn. — Rhacochilus,  Agass.  in  Amer.  Journ.  of  Sc.  2d  series,  XVII,  1854,  367. 

As  the  name  implies,  the  lower  lip,  which  is  free  all  around,  is  fringed  or  rather  cut  up  upon 
its  margin.  The  genus  is  allied  to  Embiotoca  by  its  dentition  and  the  outline  of  the  dorsal  fin, 
differing  principally  from  it  by  the  lower  lip  not  being  attached  to  the  symphysis  of  the  jaw, 
and  by  the  indentations  of  its  margin.  The  protractility  of  the  snout  is  much  greater  also  than 
in  Embiotoca ,  but  not  more  so  than  in  Holconotus.  Like  Embiotoca ,  however,  this  genus  exhibits 
a  patch  of  large  scales,  isolated  amongst  the  rest,  towards  the  lower  portion  of  the  abdomen, 
though  placed  further  back. 

RHACOCHILUS  TOXOTES,  Agass. 

Plate  XL. 

Spec.  Char. — General  form  of  body  sub-elliptical  in  profile  ;  nape  prominent,  frontal  line  very  declivous.  Eye  large  and 
circular.  Posterior  extremity  of  maxillary  extending  to  a  vertical  line  drawn  inwardly  of  the  anterior  rim  of  the  orbit.  Base 
of  anal  fin  (spinous  rays  excepted)  nearly  equal  to  the  base  of  soft  portion  of  the  dorsal.  Color,  uniform  olive  above  ;  sides 
silvery  with  light  longitudinal  streaks.  Pectorals,  dorsal,  and  caudal  dark  greyish  olive  ;  anal  and  ventrals  dark  purple. 

Syn. — Rhacochilus  toxotes,  Agass.  in  Amer.  Journ.  of  Sc.  2d.  ser.  XVII,  1854,  367. — Grd.  in  Proc.  Acad.  Nat.  Sc. 

Philad.  VIII,  1856,  136.  9 

The  general  form  of  the  body  is  sub- elliptical  in  profile,  the  nape  being  prominent  and  the 
frontal  line  very  declivous,  with  an  occipital  depression.  The  outline  of  the  back,  as  well  as 
that  of  the  belly,  is  regular  and  rather  sub- depressed;  along  the  insertion  of  the  anal  the  outline 
is  rather  straight  and  ascending.  The  peduncle  of  the  tail  is  thickish. 

The  head  is  of  but  moderate  development,  it  being  contained  four  times  and  a  half  in  the 
total  length  ;  it  is  a  little  deeper  than  long  upon  the  line  of  its  greatest  depth,  which  is  the 
occipito-hyoid.  The  eye  is  large  and  circular,  its  horizontal  diameter  being  contained  about 
four  times  in  the  length  of  the  side  of  the  head,  and  more  than  once  in  advance  of  its  anterior 
margin.  The  snout  is  very  protractile  downwards,  and  when  retracted  it  is  rounded  or  sub¬ 
truncated,  terminated  by  very  thick  and  fleshy  lips  ;  the  inferior  one  being  free  all  around  and 
presenting  three  indentations  upon  its  margin :  a  median,  opposite  the  symphysis  of  the  jaw, 
and  two  somewhat  smaller,  lateral,  one  on  each  side.  The  teeth  are  buried  in  the  thickness  of 
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the  fleshy  gums.  The  mouth  is  of  moderate  size,  both  jaws  being  even  or  else  the  lower  lip 
•projecting  slightly  beyond  the  upper.  The  posterior  extremity  of  the  maxillary  reaches  to  a 
vertical  line  drawn  across  the  eye  ball,  about  midway  between  the  rim  of  the  orbit  and  the 
pupil.  The  opercle  is  well  developed,  irregularly  rounded  exteriorly  ;  the  sub-opercle  is  small, 
tapering  outwardly  and  completing  the  sub-convex  edge  of  the  opercular  apparatus.  The  sub- 
opercle  is  quite  large  and  stoutish,  occupying  a  prominent  place  in  the  apparatus  just  referred 
to.  The  tongue  is  smooth,  sub-pyriform,  depressed,  pointed  anteriorly.  The  branchiostegals 
are  six  on  either  side,  very  much  flattened  and  hidden  under  the  opercular  apparatus. 

The  origin  of  the  dorsal  fin  corresponds  with  the  posterior  margin  of  the  insertion  of  the 
pectorals  ;  there  are  eleven  spinous  rays,  increasing  gradually  in  height  from  the  first  to  the 
eleventh,  giving  to  that  portion  of  the  fin  a  sub-convex  outline.  The  anterior  part  of  the  soft 
portion  of  that  fin  rises  above  all  the  spines,  but  diminishes  gradually  backwards  so  that  its  last 
rays  are  not  higher  than  the  second  spinous  one.  The  base  over  which  the  articulated  rays 
extend  is  one-fifth  longer  than  the  base  of  the  spinous  portion.  The  articulated  rays,  twenty- 
three  in  number,  the  last  one  being  double,  subdivide  but  once  upon  their  extend.  The  anal  fin 
is  preceded  anteriorly  by  three  spinous  rays,  the  first  one  of  which  is  the  smallest ;  the  soft 
portion  of  the  fin  resembles,  in  its  outline,  the  soft  portion  of  the  dorsal.  Its  base,  however,  is 
shorter  than  that  of  the  latter,  and  while  the  anterior  spine  is  situated  opposite  the  insertion  of 
the  third  articulated  ray  of  the  dorsal,  it  yet  extends  a  little  further  posteriorly.  The  soft  rays, 
numbering  twenty-nine,  the  last  being  double  and  counting  as  one,  are  simple  as  far  as  the 
twelfth,  the  rest  subdivide,  at  first  once  and  posteriorly  twice.  The  caudal  is  furcated  and 
constitutes  a  little  more  than  the  fifth  of  the  total  length  ;  its  rays  are  highly  subdivided.  The 
extremity  of  the  ventrals  overlap  the  vent ;  the  rays  of  which  it  is  composed  subdivide  but 
twice.  The  pectorals,  broad  and  elongated,  extend  a  little  further  back  than  the  ventrals  when 
bent  alongside  the  body  ;  there  is  a  rudimentary  ray  upon  the  upper  or  external  margin  of  these 
fins  ;  the  ray  next  to  it  is  simple  and  much  stouter  than  the  rest,  which  subdivide  three  times. 
Br.  YI :  YI ;  D  XI,  23  ;  A  III,  29  ;  C  5,  1,  6,  6,  1,  4 ;  V  I,  5  ;  P  21. 

The  scales  being  well  developed,  twelve  longitudinal  series  are  to  be  observed  upon  the 
anterior  portion  of  the  back,  above  the  lateral  line,  and  twenty-one  series  between  the  lateral 
line  and  the  insertion  of  the  ventrals.  The  lateral  line  itself  is  concurrent  with  the  dorsal 
outline.  The  scales  are  a  little  longer  than  deep,  rounded  upon  their  posterior,  upper  and  lower 
margins,  and  truncated  anteriorly.  They  are  largest  upon  the  middle  of  the  flanks,  very  small 
along  a  narrow  band  opposite  to  the  base  of  the  anal  fin,  with  a  patch  of  much  larger  ones, 
isolated  from  the  rest  and  situated  a  little  way  above  the  vent.  The  base  of  the  caudal  is 
covered  with  irregular  scales  which  are  not  observed  upon  the  base  of  the  other  fins.  The  cheeks 
and  opercular  apparatus  are  scaly  ;  seven  rows  of  scales  may  be  observed  between  the  orbit  and 
the  concavity  of  the  preopercle,  the  convex  limb  of  which  is  naked,  whilst  the  opercle,  sub- 
opercle,  and  interopercle  are  densely  invested  with  scales,  ten  or  eleven  vertical  series  of  which 
exist  on  the  opercle.  A  dozen  of  scales  constitute  the  supratympanic  patch.  The  dorsal  groove 
extends  from  the  seventh  spinous  ray  to  the  thirteenth  or  fourteenth  articulated  ones  ;  the  sheath 
being  composed  of  two  rows  of  scales. 

The  ground  color  is  of  a  uniform  olive  above  ;  the  sides  are  silvery  with  light  longitudinal 
streaks  running  along  the  middle  of  the  scales.  The  upper  surface  of  the  head  is  of  a  deep 
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purple.  The  dorsal,  caudal,  and  pectorals  are  dark  greyish  olive ;  the  rays  of  the  anal  and 
ventrals  are  olive,  whilst  their  interdigital  membrane  is  purple. 

A  specimen,  fourteen  inches  in  total  length,  was  caught  in  Tomales  Bay,  California,  by  E. 
Samuels. 

Plate  XL,  fig.  1,  represents  Rhacochilus  toxotes,  somewhat  reduced  in  size. 

Eig.  2  is  a  scale  from  the  dorsal  region. 

Eig.  3,  a  scale  from  the  lateral  line. 

Fig.  4,  a  scale  from  the  abdominal  region. 


List  of  specimens. 


Catal. 
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spec. 
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When  col¬ 
lected. 

Whence  obtained. 

Nature  of 
specimens. 

Collected  by — 

539 

i 

Adult . . 

Tomales  Bay,  Cal - 

1855 

Mr.  E.  Samuels _ 

Alcoholic. 

Mr.  Samuels. _ 

HYSTEROCARPUS,  Gibbons. 

Gen.  Char. — Head  is  small  or  of  medium  size.  Mouth  small,  gape  slightly  oblique  ;  jaws  sub-equal.  Lips  rather  thin  ;  lower 
one  free  all  round.  Premaxillaries  quite  protractile.  Teeth  sub-conical,  occupying  the  fore  part  of  the  jaws  only,  and  disposed 
upon  one  single  row.  Spinous  portion  of  dorsal  much  longer  and  somewhat  higher  upon  its  middle  than  the  soft  portion. 
Anterior  articulated  rays  of  anal  simple,  and  preceded  by  three  small  spines.  Cauda]  fin  furcated.  Branchiostegals,  five  on 
either  side.  Scales  large.  Lateral  line  concurrent  with  the  dorsal  outline.  No  scales  upon  the  fins.  Dorsal  groove  running 
nearly  along  the  entire  base  of  the  fin  ;  sheath  formed  of  one  row  of  scales  only. 

Syn. — Hysterocarpus,  Gibbons,  in  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  124. 

This  genus  bears  a  general  resemblance  to  Abeona,  Ennichthys,  and  Holconotus,  by  the  outline 
of  its  dorsal  fin,  the  spinous  portion  of  whicli  is  higher  upon  its  middle  than  the  highest  articu¬ 
lated  rays.  It  differs,  however,  from  them  by  that  same  spinous  portion  of  the  fin  being  much 
more  extended  than  the  soft,  which  constitutes  only  a  fraction  of  the  entire  base  or  length. 
From  Ennichthys  and  Holconotus  it  furthermore  differs  by  the  presence  of  one  single  row  of  teeth 
upon  the  jaws,  instead  of  two.  The  base  of  the  anal  fin  is  also  shorter.  The  anterior  articu¬ 
lated  rays  of  the  anal  are  simple,  whilst  they  dichotomise  in  Abeona ,  Ennichthys ,  and  Holconotus. 
Its  affinities  with  Abeona  are  apparently  closer,  since  there  is  but  one  series  of  maxillary  teeth  ; 
still  the  lower  lip  is  free  all  round  as  is  the  case  in  Ennichthys  and  Holconotus ,  whilst  it  is 
attached  by  a  frenum  to  the  symphysis  of  the  jaw,  as  in  Abeona.  From  the  latter  it  may  yet 
be  distinguished  by  a  shorter  caudal  peduncle. 

HYSTEROCARPUS  TRASKII,  Gibbons. 

Plate  XXYI,  Fig.  14. 

Spec.  Char. _ Body  sub-elliptical  in  its  profile  ;  nape  convex,  frontal  line  depressed.  Eye  circular,  of  medium  size.  Posterior 

extremity  of  maxillary  extending  to  a  vertical  line  drawn  in  advance  of  the  anterior  rim  of  the  orbit.  In  the  male  the  upper 
regions  are  dark  or  purplish  brown,  unicolor  ;  yellowish  olive,  spotted  with  black,  on  the  lower  portion  of  the  sides  ;  throat  and 
belly  yellowish  golden.  In  the  female  the  back  is  ash-colored,  with  irregular  black  patches,  approximating  somewhat  to  inter¬ 
rupted  bands,  across  the  sides  ;  belly  lemon  yellow. 

Stn .—Hysterocarpus  traskii,  Gibbons,  in  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  105  &  124.— Grd.  in  Proc.  Acad.  Nat. 

Sc.  Philad.  VIII,  1856,  136. 
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This  is  the  only  species  of  the  family,  so  far  described,  as  inhabiting  the  fresh  waters  ;  it  is 
said  to  occur  in  the  lagoons  of  the  lower  part  of  the  Sacramento  as  well  as  further  up  the  course 
of  that  river.  It  would  appear  very  remarkable  if  that  family  was  excluded  from  the  San  Jao- 
quin  and  other  rivers  of  California  and  Oregon,  and  the  more  so,  that  the  marine  representa¬ 
tives  of  this  group  occur  all  along  the  coast  from  San  Diego  to  Puget’s  Sound. 

The  general  form  of  the  body,  which  is  very  much  compressed,  is  sub-elliptical  in  its  profile, 
the  nape  being  convex,  the  dorsal  and  abdominal  outlines  regularly  arcbed,  whilst  the  frontal 
line  is  depressed  immediately  above  the  eye.  The  greatest  depth  of  the  body,  corresponding 
pretty  nearly  to  the  middle  of  its  length,  is  about  the  third,  a  little  more  or  less,  of  the  total 
length.  From  the  origin  of  the  anal  the  body  tapers  rather  rapidly  towards  the  peduncle  of 
the  tail,  which  is  short. 

In  the  adult  and  pregnant  female  the  outline  of  the  body  is  very  much  disfigured;  the  inferior 
region,  between  the  origin  of  the  anal  fin  and  the  throat,  is  swollen  and  convex  ;  the  head  is  turned 
upwards,  rendering  its  upper  surface  sub-concave,  giving  to  the  mouth  a  very  oblique  direction, 
and  to  the  lower  jaw  a  projecting  aspect. 

The  head  is  rather  small,  constituting  the  fourth  of  the  total  length;  it  is  a  little  longer  than 
deep  where  deepest.  The  eye  is  circular  and  well  developed,  approximating  the  upper  surface 
of  the  head  ;  its  horizontal  diameter  being  contained  about  three  times  and  a  half  in  the  length 
of  the  side  of  the  head,  and  nearly  once  in  advance  of  the  anterior  rim  of  the  orbit.  The  nos¬ 
trils  are  conspicuous,  nearer  the  orbit  than  the  tip  of  the  upper  jaw,  and  situated  towards  the 
upper  surface  of  the  snout.  The  latter  is  rounded  and  sub-conical;  the  mouth  being  small, 
slightly  oblique  upwards,  with  the  upper  jaw  protruding  somewhat  beyond  the  lower.  The  lips, 
though  conspicuous,  are  rather  thin  ;  the  inferior  one  being  free  all  round.  The  posterior 
extremity  of  the  maxillar  bone  extends  to  a  vertical  line  drawn  in  advance  of  the  anterior  rim 
of  the  orbit.  The  teeth  are  short  and  sub-conical,  inconspicuous,  disposed  upon  one  single  row. 
The  branchiostegals  are  slender  and  short,  five  on  either  side.  The  opercle  is  vertically  elon¬ 
gated,  and  rather  narrow  horizontally  ;  the  sub-opercle  is  a  thin  and  narrow  piece,  quite  oblique 
in  its  situation.  The  interopercle  is  well  developed. 

The  origin  of  the  dorsal  fin  takes  place  opposite  the  upper  edge  of  the  insertion  of  the 
pectorals.  It  is  composed  of  sixteen  or  eighteen  spinous  rays  and  ten  or  eleven  articulated 
ones,  the  latter  occupying  about  the  two-sevenths  of  the  base  of  that  fin.  The  anterior 
spinous  ray  is  quite  small ;  the  next  ones  increase  in  height  to  the  fifth,  sixth,  and  seventh, 
which  are  the  highest,  and  higher  also  than  the  articulated  rays,  whilst  the  remaining  ones 
diminish  gradually  backwards  towards  the  articulated  rays,  which  rise  suddenly  above  the  last 
spine.  The  articulated  rays  themselves  are  nearly  equal  amongst  themselves,  bifurcating  but 
once  upon  their  extend.  The  origin  of  the  anal  is  situated  opposite  the  eleventh  or  twelfth 
spinous  rays.  The  anterior  spine  is  generally  a  little  larger  than  the  third,  but  the  second  is 
always  the  longest  of  the  three.  The  soft  portion  is  composed  of  ten  undivided  rays,  followed 
by  eleven  or  twelve  bifurcated  ones.  The  rays  of  the  caudal  dichotomise  three  times  ;  the  fin 
itself  is  furcated,  and  contained  about  six  times  in  the  total  length.  The  origin  of  the  ventrals 
takes  place  under  the  highest  dorsal  spine  ;  their  tips  or  extremities  reach,  and  even  overlap, 
the  vent  to  the  anterior  margin  of  the  anal.  The  articulated  rays  sub-divide  three  times.  As 
to  the  pectorals,  they  are  of  moderate  development,  for,  their  extremities  do  not  extend  as  far 
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posteriorly  as  the  ventrals,  since  they  remain  in  advance  of  a  vertical  line  intersecting  the  anus. 
A  rudimentary  ray  may  he  observed  at  their  upper  edge. 

Adult  9  Br.  V:  V;  DXVII  +  I,r10;  A  III,  21 ;  0  3,1,6,6,1,4;  V  I,  5  ;  P  16  +  1. 

Young  ?  D  XYI,  11 ;  A  III,  22  ; - P  16  +  1. 

Young  $  D  XVIII,  10  ;  A  III,  21  ; - P  17  +  1. 

The  scales  are  large ;  the  lateral  line  being  parallel  with  the  dorsal  outline.  Six  or  seven 
longitudinal  series  of  scales  may  be  observed  upon  the  anterior  region  of  the  back,  between  the 
origin  of  the  dorsal  fin  and  the  lateral  line,  and  thirteen  or  fourteen  series  between  the  lateral 
line  and  the  insertion  of  the  ventral  fins.  As  usual,  they  are  largest  upon  the  middle  of  the 
flanks  and  quite  small  and  irregular  upon  a  narrow  strip  opposite  the  base  of  the  anal  fin,  and 
likewise  upon  the  insertion  of  the  caudal.  The  dorsal  groove  extends  from  the  highest  spinous 
ray  to  the  fourth  or  fifth  articulated  ones  ;  the  sheath  being  composed  of  but  one  row  of  scales. 
Upon  the  cheeks  we  find  three  series  of  scales  immediately  beneath  the  orbit,  and  on  the  opercle 
four  vertical  series . 

As  to  the  typical  scales  themselves,  they  are  irregularly  sub-elliptical,  with  the  vertical 
diameter  greatest ;  on  the  abdominal  region  of  the  flanks  the  anterior  margin  of  each  scale 
appears  to  be  more  truncated  than  upon  the  back  and  in  the  lateral  line. 

The  color  of  the  male  sex  is  uniform  dark  or  purplish  brown  above,  yellowish  or  olivaceous 
upon  the  sides,  which  are  spread  over  with  black  spots  ;  the  throat  and  belly  being  of  a  yellow 
or  golden  hue.  In  the  female,  the  back  is  ash  colored  and  the  flanks  olivaceous,  with  irregular 
black  patches  approximating  somewhat  to  interrupted  bands  across  the  sides.  These  bands  or 
patches  are  greatly  obliterated  upon  adult  individuals.  The  fins  in  both  sexes  are  unicolor, 
greyish  black  or  olive,  according  to  the  regions  where  they  occur. 

We  have  examined  three  specimens  of  this  species:  a  pregnant  female,  five  inches  in  total 
length  ;  an  immature  female  and  an  immature  male,  about  three  inches  long. 

Sixteen  young  ones  were  found  within  the  body  of  the  pregnant  female.  Their  average  size 
is  from  an  inch  and  a  quarter  to  nearly  one  inch  and  a  half.  All  of  them  had  their  heads  in 
the  same  direction  as  that  of  the  mother,  a  circumstance  for  the  first  time  noticed. 

The  embryos  here  described  are,  according  to  all  probabilities,  nearly  mature,  and  were  nigh 
coming  into  the  world.  Their  resemblance  to  the  parent  fish  is  striking.  The  body,  however, 
is  more  slender,  more  elongated,  the  depth  entering  about  three  times  and  a  half  in  the  total 
length.  The  eye  is  proportionally  much  larger  than  in  the  adult.  The  scales  are  perfectly 
developed,  there  being  the  same  number  of  longitudinal  series  as  in  the  full  grown  fish  ;  the 
dorsal  groove  and  sheath  are  present.  The  cheeks  and  opercular  apparatus  are  already 
protected  by  their  scales.  The  vertical  fins  differ  somewhat  from  those  of  the  adult :  the 
caudal,  in  being  but  slightly  concave  upon  its  posterior  margin,  and  the  posterior  rays  of  both 
the  dorsal  and  the  anal  extending  further  back,  though  protruding  but  very  slightly  beyond 
the  insertion  of  the  caudal.  The  same  number  of  spinous  rays  as  in  the  adult  may  be  seen,  and 
the  entire  spinous  portion  is  exactly  similar. 

Upon  all  these  embryos  could  be  seen  those  black  patches  approximating  to  transverse  bands, 
which  we  have  described  as  characteristic  of  the  female  sex.  The  ground  color  is  of  a  light 
olive  in  all  of  them  also.  Thus,  at  an  early  period  after  their  escape  from  parental  care,  the 
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sexes  do  not  differ  in  their  coloration,  nor  indeed  is  there  any  trace  of  those  thickened  rays  upon 
the  anterior  third  of  the  anal,  and  which  are  so  characteristic  of  the  sexes  throughout  this 
family  of  fishes. 

They  were  collected  at  Fort  Reading,  California,  by  Dr.  J.  F.  Hammond,  United  States 
Army,  and  by  Dr.  John  S.  Newberry,  under  Lieutenant  R.  S.  Williamson. 

Plate  XXVI,  fig.  14,  represents  the  embryo  of  Hysterocarpus  traskii,  size  of  life. 

List  of  specimens. 


Catal. 

No.  of 

Sex  and 

Locality. 

When 

Whence  obtained. 

Nature  of 

Collected  by — 

No. 

spec. 

age. 

collected. 

specimens. 

561 

i 
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Fort  Reading,  California.. 

1855 

Lieut.  R.  S.  Williamson. 
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Dr.  Newberry . 

562 

2 

Young 

. do . 

1855 

Dr.  J.  F.  Hammond  •  •  • . 

Dr.  Hammond. ..... 

HOLCONOTUS,  Agass. 

Gen.  Char. — Head  well  developed.  Mouth  small ;  jaws  equal ;  lower  one  projecting  slightly  when  mouth  opens.  Lips 
thin;  lower  one  free  all  around  Premaxillaries  protractile  to  a  considerable  extent.  Teeth  small,  slender,  sub-conical, 
slightly  curved,  disposed  upon  a  double  row  on  the  upper  jaw  and  one  only  on  the  lower.  Spinous  portion  of  dorsal  fin  higher 
than  the  soft.  Anterior  articulated  rays  of  anal  mostly  all  divided,  and  preceded  by  three  spines  shorter  than  the  other  rays. 
Scales  rather  large.  Lateral  line  concurrent  with  the  dorsal  outline.  No  scales  on  the  fins.  Dorsal  groove  extending  from 
opposite  middle  of  spinous  portion  of  dorsal  fin  to  beyond  the  middle  of  soft  portion  of  same  fin.  Sheath  formed  of  but  one 
apparent  row  of  scales,  tapering  posteriorly. 

Syn. — Holconotus,  Agass.  in  Amer.  Journ.  of  Sc.  second  series,  XVII,  1854,  367. — Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad. 

VII,  1855,  322. 

This  genus  approximates  Ennichthys  by  the  shape  of  the  dorsal  fin  and  the  nature  of  the 
lower  lip.  It  is^  however,  distinguished  from  the  latter  in  the  presence  of  hut  one  row  of  teeth 
on  the  lower  jaw,  larger  scales  on  the  body,  and  their  entire  absence  from  the  fins. 

As  regards  the  dorsal  fin,  there  is  a  slight  depression  in  its  outline,  which  depression 
corresponds  to  the  point  of  union  between  both  the  spinous  and  articulated  portions  ;  the  last 
spine  being  a  little  shorter  than  the  first  articulated  ray.  On  a  superficial  examination, 
however,  the  outline  of  that  fin  seems  to  descend  regularly  from  the  fourth  or  fifth  anterior 
spinous  ray  to  its  posterior  extremity.  The  first  and  second  anterior  spines  are  always  shorter 
than  the  articulated  rays. 

HOLCONOTUS  RHODOTERUS,  Agass. 

Plate  XXXV ;  Plate  XXXYI,  Figs.  1—4  ;  and,  Plate  XXYI,  Figs.  7  and  8. 

Spec.  Char. — General  form  elongated,  neither  elliptical  nor  fusiform.  Frontal  region  sub-concave.  Head  sub-conical  ; 
mouth  small ;  posterior  extremity  of  maxillary  not  quite  reaching  the  vertical  of  anterior  rim  of  orbit.  Eyes  rather  large  and 
circular.  Branchiostegals,  five.  About  forty-four  scales  in  lateral  line.  Bluish  grey  or  olive  above,  silvery  or  yellow  upon  the 
sides,  with  rose  colored  spots  disposed  in  longitudinal  series. 

Syn. — Holconotus  rhodoterus,  Agass.  in  Amer.  Journ.  of  Sc.  second  series,  XVII,  1854,  368. — Grd.  in  Proc.  Acad.  Nat. 

Sc.  Philad.  VII,  1854,  141  and  152  ;  and,  VII,  1855,  322. 

The  average  size  of  this  species  is  from  five  to  six  inches  in  total  length.  The  body  is  very 
much  compressed,  elongated,  in  the  shape  of  either  an  ellipsis  or  a  contracted  spindle,  the 
25  a 
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back  and  belly  being  arcbed.  The  greatest  depth  is  about  a  third  of  the  length  ;  the  peduncle 
of  the  tail  is  slender  and  short. 

The  head  is  sub-conical  and  rather  pointed  forwardly.  It  is  slightly  depressed  above  the 
orbit,  otherwise  its  profile  would  form  a  regular  curvilinear  prolongation  of  the  dorsal  outline. 
The  mouth  is  rather  small,  the  premaxillaries  moderately  protractile,  and  the  lower  jaw 
projecting  slightly  beyond  the  upper  when  the  mouth  is  partially  open  :  otherwise  the  jaws 
may  be  termed  equal,  the  gape  of  the  mouth  being  somewhat  oblique  when  both  jaws  are  in 
a  retracted  state.  The  posterior  extremity  of  the  maxillary  does  not  quite  reach  a  vertical  line 
passing  immediately  in  advance  of  the  orbit.  The  teeth  are  of  medium  development,  sub- 
conical  or  slightly  club-shaped,  and  occupying  the  entire  circumference  of  the  mouth.  On  the 
inner  row  of  the  upper  jaw  they  are  often  so  small  as  to  defy  observation.  The  nostrils  are 
nearly  equal,  situated  towards  the  upper  surface  of  the  snout,  a  little  nearer  the  anterior 
rim  of  the  orbit  than  the  extremity  of  the  snout.  The  eye  is  proportionally  large,  circular 
in  shape,  and  its  horizontal  diameter  contained  somewhat  less  than  four  times  in  the  length  of 
the  side  of  the  head,  exactly  once  between  the  orbit  and  the  end  of  snout,  and  a  little  less  than 
twice  between  tbe  orbit  and  the  thoracic  belt.  There  are  three  rows  of  irregularly  imbricated 
scales  on  the  cheeks,  and  four  or  five  on  the  opercle.  The  branchiostegal  rays,  five  on  either 
side,  are  small,  and  concealed  under  the  opercular  apparatus. 

A  vertical  line  drawn  from  the  origin  of  the  dorsal  fin  passes  immediately  behind  the  base  of 
the  pectorals.  Nine  or  ten  rays  constitute  the  spinous  portion,  gradually  higher  from  the  first, 
which  is  the  lowest  of  all,  to  the  fourth  or  fifth,  which  is  the  highest ;  thence  diminishing 
again  to  the  last,  which  is  a  little  shorter  than  the  first  articulated  ray.  The  remaining  portion 
of  this  fin  occupies  a  base  nearly  double  the  length  of  that  over  which  the  spines  extend.  The 
articulated  rays  are  very  slender,  and  bifurcate  but  once  beyond  the  half  of  their  depth.  The 
caudal  fin  is  deeply  forked,  and  its  rays  sub-divide  three  times  upon  their  length.  The  anal 
is  long  and  low,  provided  anteriorly  with  three  small  spines.  The  anterior  articulated  rays 
are  not  all  divided  :  from  four  to  eight  in  the  female,  and  six  to  eleven  in  the  male,  are  simple  ; 
the  rest  bifurcate  once,  as  in  the  caudal  fin.  In  the  male  the  simple  and  divided  rays  are 
separated  by  a  triangular  space,  the  undivided  ones  inclining  anteriorly,  the  bifurcated 
posteriorly.  The  origin  of  the  anal  is  opposite  the  fifth  articulated  ray  of  the  dorsal,  and 
extends  a  little  more  posteriorly  than  the  latter.  The  origin  of  the  ventrals  is  placed  under 
the  vertical  line  of  the  second  or  third  dorsal  spine.  The  external  spine  is  slender  and  acute  ; 
the  articulated  rays  sub-divide  three  times.  The  pectorals  are  well  developed,  their  extremity 
reaching  the  vertical  of  the  second  articulated  ray  of  the  dorsal,  and  a  little  beyond  the  tips  of 
the  ventrals  themselves.  Partial  traces  of  a  bifurcation  of  the  third  degree  may  be  observed 
towards  the  extremities  of  their  rays. 

Formula  of  the  fins  : 

Br.  V :  Y ;  $  D  IX  or  X,  20  or  21 ;  A  III,  8  +  14  =  22  ;  C  3,  1,  6,  6,  1  2  ;  V  I,  5  ;  P  19. 

$  D  IX  or  X,  19  or  20;  A  III,  11  +  13  =  24;  C  3, 1,  6,  6,  1,  2  ;  V  I,  5 ;  P  18  or  19. 

The  scales  are  proportionally  large  ;  about  four  rows  may  be  counted  above  the  lateral  line 
and  twelve  beneath  it.  The  lateral  line  itself  contains  from  forty  to  forty-four  scales,  and  runs 
nearly  parallel  to  the  outline  of  the  back.  The  dorsal  groove  extends  from  the  highest  dorsal 
spine  to  about  the  middle  of  the  length  of  the  articulated  portion  of  the  same  fin.  The  sheath 
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above  the  groove  is  composed  of  two  rows  of  scales  anteriorly,  tapering  into  one  posteriorly. 
The  supplementary  row  is  often  rudimentary,  and  composed  of  but  few  and  quite  small  scales. 
The  scales  themselves  (figs.  B — 5,  and  8 — 10)  are  deeper  than'long,  rounded  upon  the  posterior, 
superior,  and  inferior  outlines  ;  sub-linear,  and  sometimes  rounded  upon  their  anterior  outline 
also. 

The  ground  color  above  is  either  bluish  grey,  olive,  or  purplish  blue  ;  the  sides  and  abdomen 
are  silvery,  sometimes  yellowish.  On  the  middle  of  the  flanks,  below  tbe  lateral  line,  there  are 
about  ten  series  of  purplish  spots  corresponding  to  as  many  rows  of  scales,  neither  extending  in 
advance  of  the  pectorals,  nor  to  the  posterior  margin  of  the  body.  These  spots,  on  a  close 
examination,  may  be  resolved  into  an  accumulation  of  minute  dots,  situated  on  the  middle  of 
the  scales,  sometimes  occupying  their  whole  width,  when  these  spots  then  assume  the  shape  of 
longitudinal  bands.  The  silvery  area  between  the  series  of  spots  may  likewise  be  scattered 
over  with  similar  minute  dots.  The  thoracic  and  abdominal  regions  are  yellowish  golden. 
The  fins  are  pale  yellow  ;  the  spinous  portion  of  the  dorsal  fin  is  maculated  with  blackish,  and 
sometimes  a  large  spot  may  be  observed  upon  the  anterior  part  of  the  articulated  portion  of  the 
same  fin.  The  caudal  is  greyish. 

We  have  seen  individuals  in  which  the  lateral  spots  were  so  obsolete  as  not  to  be  apparent  on 
a  superficial  examination,  the  sides  in  this  case  exhibiting  a  uniform  silvery  aspect ;  whilst  in 
others,  particularly  of  the  male  sex,  the  spots  assumed  such  a  preponderance  over  the  ground 
color  as  to  give  to  the  whole  body  an  almost  uniform  deep  purplish  blue  tint,  which  would 
extend  even  to  the  abdominal  and  thoracic  regions,  as  well  as  over  the  sides  and  upper  surface 
of  the  head.  The  fins  partook  more  or  less  of  the  hue  of  the  body.  Others  still,  with  the 
same  deep  hue  of  the  spots,  exhibited  light  silvery  stripes  along  the  point  of  union  of  the  rows 
of  scales.  The  anal  and  ventrals  almost  always  exhibiting  a  lighter  shade  than  the  other  fins. 

Sometimes  an  interruption  in  the  longitudinal  direction  of  the  series  of  spots  makes  the  latter 
to  appear  as  if  disposed  upon  transverse  facias. 

When  the  embryo  is  from  three-quarters  to  an  inch  long  (Plate  XXVI,  figs.  7  and  8)  the  body 
is  elongated,  more  fusiform  than  in  the  adult.  The  head  is  rounded  anteriorly,  and  the  mouth 
not  open  as  yet.  A  vitelline  abdominal  sac  is  still  present.  The  spinous  portion  of  the  dorsal 
fin  is  quite  low  and  its  rays,  eight  in  number,  increasing  slightly  in  height  from  the  first  to 
the  last.  The  ninth  or  anterior  spine,  the  lowest  in  the  adult,  has  not  yet  made  its  appearance. 
The  soft  portion  of  the  dorsal  is  proportionally  higher  than  in  the  adult,  and  increases  in  height 
from  forwards  backwards.  The  extremity  of  the  posterior  rays  extending  somewhat  beyond 
the  base  of  the  caudal,  which  is  posteriorly  rounded  instead  of  being  forked  as  in  the  adult. 
The  anal,  likewise  deeper  than  in  the  adult,  is  convex  upon  its  exterior  margin,  and  the  tips  of 
its  posterior  rays  may  also  be  observed  stretching  beyond  the  base  of  the  caudal.  The  anterior 
spiny  rays  have  not  yet  made  their  appearance.  The  ventrals  and  pectorals  are  also  wanting. 
The  species  seems  to  inhabit  the  whole  western  coast  of  the  United  States,  since  no  appreciable 
differences  are  to  be  detected  on  specimens  collected  at  San  Diego,  San  Francisco,  California ; 
Shoalwater  Bay  and  Puget’s  Sound,  Oregon. 

Plate  XXXV,  fig.  1,  represents  the  female  sex  of  Holconotus  rhodoterus,  size  of  life,  from  the 
harbor  of  San  Diego,  California. 

Fig.  2  is  a  section  across  the  line  of  greatest  depth. 
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Fig.  3,  a  scale  from  the  dorsal  region. 

Fig.  4,  a  scale  from  the  lateral  line. 

Fig.  5,  a  scale  from  the  side  of  the  abdomen. 

Fig.  6  represents  the  male  sex  of  the  same  species,  also  the  size  of  life  and  from  the  same 
locality. 

Fig.  7  is  a  section  across  the  line  of  greatest  depth. 

Fig.  8,  a  scale  from  the  dorsal  region. 

Fig.  9,  a  scale  from  the  lateral  line. 

Fig.  10,  a  scale  from  the  side  of  the  abdomen. 

Plate  XXXYI,  fig.  1,  represents  a  female  individual  from  the  bay  of  San  Francisco,  California. 
Fig.  2,  a  scale  from  the  dorsal  region. 

Fig.  3,  a  scale  from  the  lateral  line. 

Fig.  4,  a  scale  from  the  side  of  the  abdomen. 

Plate  XXYI,  fig.  7,  represents  an  embryo,  size  of  life,  taken  within  the  body  of  the  parent, 
from  the  Bay  of  San  Francisco. 

Fig.  8,  the  same  embryo  as  fig.  7,  enlarged  about  twice. 


List  of  specimens. 


Catal. 

No. 

No.  of 

spec. 

Sex  and 

age. 

Locality. 

When  col¬ 
lected. 

Whence  obtained. 

Nature  of 
specimens. 

Collected  by — 

563 

4 

Adult.. 

San  Francisco,  Cal . 

1853 

Lt.  R.  S.  Williamson  - 

Alcoholic. 

Dr.  A.  L.  Heermann  - . 

564 

4 

1853 

565 

5 

- - -do _ 

Presidio  dal  _  _  _ 

1853 

Lt.  W.  P. Trowbridge _ 

_ do _ 

Lt.  Trowbridge _ 

566 

4 

. do . 

1853 

_ do _ 

567 

8 

Humboldt  Bay,  Cal _ _ 

1853 

.do . 

. do . 

568 

4 

..  do . 

1853 

569 

1 

Astoria,  Oregon _ _ _ 

1854 

_ do _ 

_ do _ _ _ 

570 

1 

Cape  Flattery,  W.  T _ 

1854 

_ do _ 

_ do _ 

571 

5 

San  Diego,  Cal... _ _ 

1853 

do 

_ do _ 

A.  Cassidy  _ _ 

572 

4 

. do . 

1853 

do . 

_ do _ 

_ do _ 

573 

3 

Ft.  Steilacoom,  Puget’s  S’d. 

1853 

Gov.  1. 1.  Stevens  --- 

_ do _ 

Dr.  G.  Suckley. _ 

574 

3 

Shoal  water  Bay _ .... 

1853 

_ do _ 

Dr.  J.  G.  Cooper _ 

575 

12 

Petaluma,  Cal _ 

1855 

Mr.  E.  Samuels _ 

_ do _ 

Mr.  Samuels _ 

576 

5 

1855 

. do . 

ENNICHTHYS,  Girard. 

Gen.  Char. — Head  of  medium  size.  Mouth  large  and  oblique  -,  lower  jaw  projecting  beyond  the  upper.  Lips  thin  ;  lower 
one  free  all  round.  Premaxillaries  slightly  protractile.  Teeth  small,  slender,  and  conical,  disposed  upon  a  double  series  on 
both  jaws.  Spinous  portion  of  dorsal  fin  higher  than  the  soft.  Anterior  articulated  rays  of  anal  divided  like  the  rest,  and  pre¬ 
ceded  by  three  small  spines  lower  than  the  articulated  rays.  Scales  of  moderate  development.  Lateral  line  concurrent  with 
the  dorsal  outline.  Scales  upon  the  base  of  caudal  and  anal.  Dorsal  groove  rather  short ;  sheath  formed  anteriorly  by  three 
rows  of  scales,  tapering  posteriorly. 

Syn. — Ennichthys,  Grd.  in  Proc.  Acad.  Nat.  Sc  Philad.  VII,  1855,  322. 

The  structure  of  the  dorsal  is  suggestive  of  the  genus  Holconotus,  but  the  presence  of  a  double 
row  of  teeth  on  the  lower,  as  well  as  on  the  upper  jaw,  separates  altogether  both  of  the  genera, 
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even  if  the  other  characters  were  not  deemed  of  a  sufficient  value.  These  consist,  chiefly,  in  the 
structure  of  the  mouth,  the  dimension  of  the  eye,  the  dorsal  sheath,  and  the  scales  on  the  base  of 
the  caudal.  A  similar  character  of  scales  on  the  caudal  we  have  observed  in  Phanerodon,  hut 
the  distinctive  marks  between  the  latter  and  Ennichthys  are  so  obvious  as  not  to  require  enu¬ 
meration  here. 

1.  ENNICHTHYS  MEGALOPS,  Grd. 

Plate  XXXYII,  and,  Plate  XXYI,  Fig.  10. 

Spec.  Char. — General  appearance  gibbous.  Dorsal  sheath  very  short.  Mouth  large  and  oblique.  Eyes  very  large  ;  circular. 
Four  rows  of  scales  on  preopercle.  Branchiostegals,  six.  Eighty-five  scales  in  lateral  line.  Ash  or  greyish-brown  above. 
Sides  and  abdomen  dull  yellow,  or  white.  A  diffused  spot  upon  anterior  third  of  anal.  Other  fins  yellowish.  Tip  of  pectorals 
blackish,  or  deep  purple. 

Syn. — Holconotus  megalops ,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  152. 

Ennichthys  megalops,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1855,  323. 

The  head  constitutes  the  fourth  of  the  total  length,  not  including  the  forked  portion  of  the 
caudal  fin.  Its  upper  surface  is  slightly  concave,  and  the  snout  rather  short.  The  mouth 
is  above  the  medium  size,  its  cleft  obliquely  directed  upwards,  and  the  lower  jaw  projecting 
beyond  the  upper.  The  teeth  are  numerous  and  very  exiguous,  disposed  upon  a  double  row 
on  both  the  upper  and  lower  jaws.  The  posterior  extremity  of  the  maxillaries  extend 
somewhat  beyond  a  vertical  line  intersecting  the  anterior  rim  of  the  eye.  The  lips  are  thin,  and 
the  lower  one  is  free  all  around.  The  nostrils,  situated  on  the  upper  surface  of  the  snout,  are 
nearer  the  eye  than  the  extremity  of  the  upper  jaw.  The  eye  is  very  large,  circular  ;  its  diameter 
being  contained  less  than  three  times  in  the  length  of  the  side  of  the  head,  and  approxi¬ 
mating  the  cephalic  outline  above.  There  are  six  hranchiostegal  rays  on  either  side,  all  well 
developed.  The  scales  on  the  cheeks  and  opercle  are  large  and  crowded ;  the  supratympanic 
patch  itself  is  very  conspicuous,  and  composed  of  numerous  scales. 

The  body  is  very  much  compressed  and  very  deep  upon  its  middle  region,  tapering  rapidly 
from  the  origin  of  the  anal  backwards.  The  greatest  depth  is  contained  a  little  over  twice  and 
a  half  in  the  total  length. 

The  spinous  portion  of  the  dorsal  fin  is  composed  of  nine  spines,  gradually  increasing  in 
height  from  the  first  to  the  sixth,  which  is  the  highest ;  the  seventh,  eighth,  and  ninth  slightly 
diminish  in  size  backwards  ;  the  anterior  articulated  ray  being  to  the  ninth  spine  what  the  latter 
is  to  the  eighth  spine :  thus  the  upper  outline  of  the  dorsal  descends  almost  regularly  from  the 
sixth  spine  to  the  last  articulated  ray.  The  base  of  the  soft  portion  is  more  than  twice  that  of 
the  spinous  ;  the  articulated  rays  are  very  slender,  bifurcating  only  once  towards  the  exterior 
third  of  their  height.  The  base  of  the  anal  is  contained  about  four  times  in  the  total  length  ; 
it  is  comparatively  low,  concave  upon  its  middle,  and  provided  anteriorly  with  three  spinous 
rays,  all  of  which  are  shorter  than  any  of  the  articulated  rays,  which  exhibit  traces  of  a  division 
of  the  second  degree.  The  caudal  is  slender  and  forked,  contained  over  five  times  in  the  total 
length,  and  provided  upon  its  base  with  small  and  irregular  scales.  Divisions  of  the  fourth 
degree  may  he  observed  on  some  of  the  longest  rays.  The  insertion  of  the  ventrals  is  placed  a 
little  in  advance  of  a  vertical  line  drawn  from  the  anterior  dorsal  spine.  These  fins  are  broadly 
developed,  rounded  externally  with  highly  suh-divided  articulated  rays  upon  which  a  division 
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of  the  third  degree  is  well  marked.  Their  external  spine  is  slender  and  acute.  The  tip  of  the 
longest  rays  is  made  to  reach  and  overlap  the  vent  when  brought  backwards  along  the  abdomen. 
The  pectorals  are  long  and  slender ;  their  posterior  extremity  reaching  posteriorly  a  vertical 
line  scarcely  attained  by  the  extremity  of  the  ventrals.  Their  entire  base  is  placed  in  advance 
of  a  vertical  line  drawn  at  the  origin  of  the  dorsal  fin.  The  rays’  sub-divide  twice,  with 
traces  of  a  sub-division  of  the  third  degree. 

The  formula  of  the  fins  is  as  follows : 

Br.  VI :  VI ;  D  IX,  27  ;  A  III,  36  ;  C  4,  1,  6,  6,  1,  3  ;  V  I,  5  ;  P  1,  26. 

The  scales  are  of  moderate  development.  The  lateral  line,  which  contains  about  eighty-five 
of  them,  is  nearly  concurrent  with  the  dorsal  outline,  with  a  tendency  sometimes  to  assume  an 
appearance  rather  more  gibbous  than  the  hack  itself.  There  are  seven  longitudinal  rows  of 
scales  between  the  lateral  line  and  the  dorsal  groove,  and  about  twenty  between  that  same  line 
and  the  abdominal  contour.  The  scales  (Figs.  3 — 5)  are  deeper  than  long,  posteriorly  convex, 
superiorly  and  inferiorly  rounded,  and  anteriorly  nearly  straight.  The  radiating  furrows  are 
rather  numerous.  The  dorsal  groove  is  very  short,  extending  from  the  sixth  or  seventh  dorsal 
spine  to  the  third  or  fourth  articulated  ray  ;  the  sheath  is  formed  anteriorly  by  three  and  pos¬ 
teriorly  by  two  rows  of  scales,  the  inferior  rows  being  smaller  than  the  superior  one. 

The  ground  color  above  is  ash  or  greyish-brown.  The  sides  and  the  abdomen  are  dull  yel¬ 
lowish  or  whitish,  with  a  silvery  tint.  The  caudal,  dorsal,  and  anal  fins  are  sulphur  yellow  at 
their  base,  and  greyish  towards  their  extremities  ;  the  anal,  besides,  is  provided  anteriorly  with 
a  dark  diffused  spot.  The  base  of  the  ventrals  is  yellow;  the  rest  is  deep  purple.  The  pectorals 
are  of  a  uniform  light  yellow. 

Ten  young  ones,  of  an  average  length  of  an  inch  and  three  or  four  tenths,  were  found  in  the 
ovaries  of  the  specimen  just  described.  Their  general  form  is  elongated,  suh-fusiform  in  profile, 
already  very  much  compressed.  The  head  is  anteriorly  rounded,  with  its  upper  outline  gradually 
sloping  towards  the  snout.  The  mouth  exhibits  its  peculiar  oblique  position.  The  posterior 
margin  of  the  caudal  is  convex  ;  the  soft  portions  of  both  the  dorsal  and  anal  are  much  higher 
posteriorly  than  anteriorly,  the  reverse  of  what  exists  in  the  adult,  and  stretching  beyond  the 
base  of  the  caudal.  The  spinous  portion  of  the  dorsal  is  very  low,  and  the  spines  are  gradually 
ascending  from  the  first  to  the  last.  Seven  of  the  latter  could  he  easily  detected.  The  yolk 
hag  is  still  conspicuously  large.  The  ventral  fins  have  already  acquired  a  certain  development 
as  well  as  the  pectorals.  The  articulated  rays  of  the  dorsal  and  anal  fins  are  all  undivided  yet, 
whilst  those  of  the  caudal  are  already  bifurcated.  The  anterior  rays  of  the  anal,  which  corres¬ 
pond  to  the  undivided  ones  in  Embiotoca,  are  more  slender  and  more  crowded  than  the  rest. 
The  anal  spines  are  all  three  visible. 

The  species  inhabit  the  hay  of  San  Francisco,  California,  and  the  coast  further  north. 

Plate  XXXVII,  fig.  1,  represents  the  female  sex  of  Ennichthys  megalops,  size  of  life. 

Fig.  2  is  a  section  across  the  line  of  greatest  depth. 

Fig.  3,  a  scale  from  the  dorsal  region. 

Fig.  4,  a  scale  from  the  lateral  line. 

Fig.  5,  a  scale  from  the  side  of  the  abdomen. 

Plate  XXVI,  fig.  10,  represents  the  young  of  the  same  species  double  its  size. 
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Catal. 

No. 

No.  of 

spec. 

Sex  and 

age. 

Locality. 

When 

collected. 

Whence  obtained. 

Nature  of 
specimens. 

Collected  by — 

551 

552 

2 

Adult. . 

Presidio,  Oa.l ............. 

1853 

Tit..  W.P. Trowbridge.  t .  T .  .  . 

Alcoholic. 

Lt.  W.  P.  Trowbridge 
. do . 

1 

• .do. • • . 

Humboldt  Bay,  Cal . 

1854 

553 

1 

. .do. . . . 

Astoria.,  Oregon  .......... 

1854 

2.  ENNICHTHYS  HEERMANNI,  Grd. 

Plate  XXXYIII ;  and,  Plate  XXYI,  Fig.  9. 

Spec.  Char. — General  form  sub-elliptical ;  snout  sub-conical ;  mouth  moderate  ;  posterior  extremity  of  maxillary  even  with 
a  vertical  line  intersecting  the  centre  of  the  pupil.  Eyes  of  medium  size.  Branchiostegals  six.  About  sixty-two  scales  in 
lateral  line.  Back  olivaceous,  sides  and  abdomen  silver  and  golden;  flank  with  indistinct  transverse  bars  or  bands.  Fins 
unicolor,  yellowish  and  greyish. 

Syn. — Jlm'phistichus  heermanni,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  135. 

Ennichtliys  heermanni,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1855,  323. 

The  general  form  of  the  body  is  sub-elliptical,  rather  deep  upon  its  middle.  The  greatest 
depth  enters  about  twice  and  a  half  in  the  total  length.  The  back  is  more  regularly  arched 
and  the  abdominal  outline  more  regular  than  in  E.  megalops. 

The  head  constitutes  the  fourth  of  the  total  length,  leaving  out  the  furcated  portion  of 
the  caudal  fin.  Its  upper  surface  is  less  depressed  than  in  E.  megalops.  The  mouth  is  also 
much  less  oblique,  hence  the  extremity  of  the  maxillary  extends  more  backwards,  compared  to 
the  eye,  than  in  E.  megalops.  The  teeth  are  somewhat  stouter  than  in  the  latter  species.  The 
tongue  is  large,  broad,  and  thin.  The  eye  is  of  medium  size,  sub-circular  in  shape ;  their 
horizontal  diameter  being  contained  about  four  times  in  the  length  of  the  side  of  the  head, 
exactly  once  in  advance  of  the  anterior  rim  of  the  eye  and  twice  posteriorly  to  it.  The  cheeks 
are  covered  with  four  sub-concentrical  and  irregular  rows  of  scales.  Six  or  seven  oblique  rows 
may  be  detected  on  the  opercle.  There  are  six  well  developed  branchiostegal  rays  on  either  side. 

The  spinous  portion  of  the  dorsal,  formed  of  nine  rays,  is  highest  upon  the  fourth;  the  ante¬ 
rior  three  are  the  lowest.  From  the  fourth  spine  the  remaining  ones  gradually  diminish  to  the 
ninth,  which  is  a  little  shorter  than  the  anterior  articulated  ray,  thus  causing  a  depression  in 
the  upper  outline  of  the  entire  fin.  The  base  over  which  the  articulated  rays  extend  is  not 
twice  the  length  of  that  of  the  spinous  portion.  Bifurcations  of  the  second  degree  may  be 
observed  upon  the  middle  rays.  The  base  of  the  anal  enters  four  times  and  a  half  in  the  total 
length.  A  row  of  small  scales  may  be  observed  over  its  base.  Its  external  outline  is  somewhat 
concave,  and  anteriorly  there  are  three  spiny  rays  shorter  than  any  of  the  articulated  ones. 
The  latter  exhibit  traces  of  a  subdivision  of  the  second  degree.  The  caudal  constitutes  a  little 
less  than  the  fifth  of  the  entire  length.  The  scales  occupying  its  base  are  proportionally  larger 
than  in  E.  megalops.  The  longest  rays  subdivide  four  times.  The  insertion  of  the  ventrals  is 
situated  under  the  vertical  line  of  the  second  dorsal  spine.  The  articulated  rays  of  these  fins 
subdivide  three  times,  and  the  external  spine  is  stout  at  the  bqse  and  very  acute  upon  its  apex. 
The  pectorals  are  well  developed ;  their  entire  base  is  situated  in  advance  of  a  vertical  line 
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drawn  from  the  first  dorsal  spine,  and  their  extremity  does  not  extend  quite  as  far  hack  as  that 
of  the  ventrals.  The  rays  are  subdivided  twice,  with  traces  of  a  third  division. 

Br.  VI :  VI ;  D  IX,  26  +  1  ;  A  III,  28  +  1 ;  C,  3,  1,  6,  6,  1,  3  ;  V  I,  5  ;  P  1,  26. 

The  scales  are  moderately  developed  ;  there  are  sixty-two  of  them  in  the  lateral  line,  which 
is  nearly  concurrent  with  the  dorsal  outline,  hence  quite  arched  above  the  pectorals.  Eight 
longitudinal  rows  are  observed  between  the  lateral  line  and  the  dorsal  grove,  and  about  twenty- 
three  from  the  lateral  line  and  the  inferior  line  of  the  belly.  The  scales  (figs  3 — 5)  are  deeper 
than  long,  posteriorly  convex,  superiorly  and  interiorly  rounded,  whilst  the  anterior  margin  is 
somewhat  undulated  upon  a  nearly  straight  line.  The  dorsal  groove  extends  from  opposite  the 
sixth  spinous  ray  to  the  eleventh  articulated  one.  The  sheath  is  formed  anteriorly  of  three  and 
posteriorly  of  two  rows  of  scales  ;  the  scales  in  the  upper  row  are  much  the  largest  and  longest 
of  the  three  ;  the  inferior  row  is  the  shortest  and  is  composed  of  the  smallest  scales  Opposite 
the  anterior  half  of  the  anal  fin  there  is  an  area  of  very  small,  almost  minute,  scales  ;  the  row 
running  over  the  base  of  the  rays,  again,  is  a  little  larger.  As  usual  the  scales  are  larger  on 
the  flanks  than  over  the  dorsal  and  sub-thoracic  regions. 

The  ground  color  is  olivaceous  above,  silver  and  gold  on  the  sides  and  abdomen.  Traces  of 
dark  transverse  bars  or  bands  may  he  observed  on  the  middle  region  of  the  body.  Scattered 
blackish  spots  and  dots  exist  on  the  dorsal  region.  The  fins  appear  to  be  unicolor,  some 
yellowish,  others  greyish. 

A  specimen  about  three  inches  in  total  length  exhibits  the  transverse  bands  more  distinctly, 
nine  or  ten  in  number,  from  the  base  of  the  caudal  to  the  thoracic  belt.  The  soft  portions  of 
both  the  dorsal  and  the  anal  are  proportionally  higher  than  in  the  adult,  and  the  spinous 
portion  of  the  dorsal  is  still  lower  than  the  soft,  corroborating  an  observation  made  by  us  on  the 
embryo  upon  the  tardy  growth  of  the  spiny  rays  of  the  fins.  The  articulated  rays  of  the  dorsal 
and  anal  fins  are  all  undivided  yet,  whilst  those  of  the  caudal,  ventrals,  and  pectorals,  are  but 
once  bifurcated.  The  posterior  margin  of  the  caudal  having  been  broken,  off,  we  are  at  a  loss  to 
describe  its  shape. 

The  ovaries  of  the  specimen  above  described  were  found  of  a  very  diminutive  size.  The 
sheath  in  which  they  were  contained  was  not  larger  than  an  ordinary  quill.  A  microscopic 
examination  showed  distinctly  the  presence  of  eggs  (Plate  XXVI,  fig.  9),  in  a  very  immature 
condition,  still  within  the  vascular  membranes.  The  protracted  immersion  of  the  specimens  in 
alcohol  had  not  changed  their  general  aspect ;  their  contents  were  somewhat  diffused,  hut  a 
practiced  eye  could  still  discern  the  germinal  vesicle,  around  which  the  vitelline  substance  was 
more  condensed  than  in  the  remaining  space  of  the  sphere. 

The  species  inhabits  the  Bay  of  San  Francisco,  California,  and  was  also  observed  along  the 
coast  further  north. 

Plate  XXXVIII,  fig.  1  represents  the  female  sex  of  finnichthys  heermanni,  size  of  life. 

Fig.  2  is  a  section  across  the  line  of  greatest  depth  of  the  body. 

Fig.  3,  a  scale  from  the  dorsal  region. 

Fig.  4,  a  scale  from  the  lateral  line. 

Fig.  5,  a  scale  from  the  side  of  the  abdomen. 
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List  of  specimens. 


Catal. 

No. 

No.  of 

spec. 

Locality. 

When  col¬ 
lected. 

Whence  obtained. 

Nature  of 
specimens. 

Collected  by — 

549 

i 

San  Francisco,  Cal _ 

1853 

Lt.  B.  S.  Williamson _ 

Alcoholic. 

Dr.  A.  L.  Heermann _ 

550 

i 

Cape  Flattery,  Oregon . 

1854 

Lt.  W.  P.  Trowbridge _ 

_ do _ 

Dr.  John  S.  Newberry _ 

AMPHISTICHUS,  Agass. 

Gen.  Char. — Head  rather  large .  Mouth  large  ;  jaws  equal.  Lips  thin,  lower  one  attached  by  a  frenum  to  the  symphysis 
of  lower  jaw.  Premaxillaries  slightly  protractile.  Teeth  stoutish,  recurved,  conical,  and  disposed  upon  a  double  row  on  both 
jaws.  Spinous  portion  of  dorsal  fin  generally  lower  than  the  soft  and  sometimes  equal  to  it  in  height.  Anterior  articulated  rays 
of  anal  divided  like  the  rest  and  preceded  by  three  spines,  the  second  and  third  of  which  being  nearly  as  deep  as  the  first  articu¬ 
lated  ray.  Scales  of  moderate  development.  Lateral  line  concurrent  with  the  dorsal  outline.  One  row  of  scales  along  the  base 
of  anal.  The  dorsal  groove  extends  from  middle  of  spinous  portion  of  dorsal  fin  to  about  the  middle  of  soft  portion  of  same  fin. 
Sheath  formed  by  two  rows  of  scales  anteriorly,  tapering  into  one  posteriorly. 

Stn. — Amphisticlius,  Agass.  in  Amer.  Journ.  of  Sc.  2d  series,  XVII,  1854,  367. — Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad. 

VII,  1855,  323. 

This  genus  differs  from  Ennichihys ,  to  which  it  hears  a  close  affinity,  by  the  conformation  of 
the  lower  lip,  which  is  united  by  a  frenum  to  the  symphysis  of  the  jaw  instead  of  being  free  all 
around.  The  spinous  portion  of  the  dorsal  fin  is  also  generally  lower,  and  the  dorsal  groove 
and  sheath  both  longer. 

A  young  specimen  of  this  genus  we  have  caused  to  be  represented  on  Plate  XXVI,  fig.  13,  with 
a  view  to  illustrate  some  points  in  the  morphology  of  the  family  as  well  as  of  the  genus.  Not 
being  able  to  refer  it  with  certainty  to  any  of  the  species  of  the  same  genus  known  to  us,  we 
have  preferred  mentioning  it  without  specific  appellation. 

1.  AMPHISTICHUS  ABG-ENTEUS,  Agass. 

Plate  XXXIX. 

Spec.  Char. — General  form  sub-elliptical,  more  convex  above  than  below.  Snout  anteriorly  rounded.  Posterior  extremity 
of  maxillary  reaching  a  vertical  line  passing  behind  the  pupil.  Anterior  anal  spines  rather  large.  Sixty-eight  scales  in  lateral 
line.  Branchiostegals,  six.  Bluish  grey  above,  sides  silvery  with  indistinct  olivaceous  transverse  bands.  Vertical  fins  and 
ventrals  olivaceous  ;  pectorals  yellowish. 

Svn. — Amphistichus  argenteus,  Agass.  in  Amer.  Journ.  of  Sc.  2d  series,  XVII,  1854,  367. — Grd.  in  Proc.  Acad.  Nat. 

Sc.  Philad.  VII,  1854,  141,  153  ;  and,  VII,  1855,  323. 

The  specimen  before  us  is  rather  more  than  eleven  inches  in  total  length,  in  which  the  head 
enters  about  four  times.  The  upper  outline  is  very  much  convex,  the  frontal  region  steep, 
sloping  down  towards  the  snout,  with  but  a  slight  depression  above  the  orbit.  The  body,  as 
usual,  is  very  much  compressed,  its  greatest  depth  being  equal  to  two-fifths  of  the  entire  length. 

The  mouth  is  rather  large,  the  posterior  extremity  of  the  maxillary  being  even  with  a  vertical 
line  intersecting  the  posterior  rim  of  the  pupil.  The  front  row  of  teeth  are  stoutish,  conical, 
slightly  curved,  occupying  the  entire  circumference  of  the  mouth.  The  inner  row  is  very 
exiguous.  The  lips  are  not  fleshy,  though  well  developed  ;  the  lower  one  is  attached  to  the 
26  9, 
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jaw  by  a  broad  frenum.  Tlie  nostrils  are  large  and  situated  close  to  tbe  anterior  rim  of  the 
orbit.  Tbe  position  of  tbe  eye  is  quite  elevated,  being  of  medium  size,  sub-circular,  having  its 
horizontal  diameter  comprised  a  little  over  four  times  in  the  length  of  the  side  of  the  head. 
The  scales  on  the  cheeks  are  very  crowded,  disposed  without  much  regularity.  On  the 
opercle  five  rows  may  distinctly  be  counted  ;  they  are  smaller  on  the  sub-opercle.  The  branchi- 
ostegal  rays  are  six  on  either  side  and  well  developed. 

A  line  drawn  vertically  from  the  origin  of  the  dorsal  fin  passes  behind  the  base  of  the 
.  pectorals.  The  spinous  portion  is  composed  of  eleven  rays,  occupying  nearly  two-fifths  of  the 
base  of  the  entire  fin.  Its  upper  outline  is  sloping  from  the  first  to  the  fifth  spine,  whence  it  is 
nearly  straight  to  the  eleventh  ;  from  the  anterior  articulated  ray  backwards  it  is  regularly 
descending.  The  articulated  rays  bifurcate  twice.  The  caudal  fin  is  contained  a  little  more 
than  five  times  and  a  half  in  the  total  length.  Its  middle  rays  exhibit  a  bifurcation  of  the  fifth 
degree.  The  base  of  the  anal  enters  about  four  times  and  a  half  in  the  total  length.  There  are 
three  spines  at  its  anterior  margin,  the  second  and  third  nearly  as  long  as  the  articulated  rays. 
Then,  in  the  male,  the  fin  is  separated  into  two  portions  by  a  flattened  and  sub-triangular  ray, 
anteriorly  of  which  the  other  rays  are  swollen  and  their  membrane  thickened  as  in  Embiotoca 
and  other  genera  of  the  same  family.  The  articulated  rays,  however,  are  mostly  all  divided. 
The  rays  adjoining  the  flat  triangular  one  are  more  or  less  irregular  and  exhibit  numerous  sub¬ 
divisions.  The  base  of  the  anal  extends  a  little  more  backwards  than  that  of  the  dorsal.  The 
insertion  of  the  ventrals  is  situated  under  the  vertical  line  of  the  third  dorsal  spine.  These  fins 
are  broadly  developed,  extending  beyond  the  vent  but  not  to  the  anterior  margin  of  the  anal, 
and  their  rays  exhibit  a  partial  bifurcation  of  the  fifth  degree.  The  pectorals  are  well  developed, 
their  extremity  reaching  the  vertical  line  of  the  second  articulated  ray  of  the  dorsal.  The  rays 
bifurcate  three  times  with  traces  of  a  fourth.  The  formula  of  the  fins  is  : 

JBr.  VI :  VI ;  D  XI,  24  ;  A  III,  7  +  1  +  16  =  24 ;  0  4,  1,  6,  6,  1,  5  ;  V  I,  5  ;  P  1,  26. 

The  scales  (figs.  3 — 5)  are  of  moderate  development,  deeper  than  long,  rounded  upon  their 
superior,  posterior,  and  inferior  edges,  and  sub-truncated  anteriorly.  Their  shape  is  subjected 
to  great  variations  in  the  lateral  line  and  on  the  abdominal  region.  This  is  particularly  the 
case  along  an  area  opposite  the  base  of  the  anal,  where  they  are  at  the  same  time  much  smaller 
thau  on  any  other  region.  On  the  other  hand,  on  a  vertical  area  immediately  above  the 
triangular  spine  of  that  fin  they  assume  a  disproportionate  size.  Along  the  base  of  the  rays 
constituting  the  posterior  portion  of  the  same  fin,  scales  may  be  observed  of  an  elongated  shape, 
forming  a  double  row  anteriorly.  The  lateral  line  is  formed  of  about  sixty-eight  scales  ;  seven 
or  eight  longitudinal  rows  may  be  counted  between  tbe  latter  and  the  dorsal  groove,  and  about 
twenty-four  rows  on  the  line  of  greatest  depth  below  the  lateral  line.  The  dorsal  groove 
extends  from  the  eighth  dorsal  spine  to  about  the  ninth  articulated  ray  ;  the  sheath  above  is 
composed  of  three  irregular  series  of  scales,  variable  in  size,  tapering  to  one  row  and  assuming 
a  more  oblong  shape. 

The  ground  color  above  the  lateral  line  is  bluish  grey  or  olive,  somewhat  mottled.  The  sides 
are  silvery  with  a  golden  reflect,  particularly  on  the  sides  of  the  head.  Irregular  and,  mayhap, 
indistinct  transverse  bands  descend  along  the  flanks  from  the  dorsal  region.  The  dorsal,  caudal, 
anal,  and  ventral  fins  are  olivaceous  or  yellowish  grey.  The  pectorals  are  yellowish  or  straw- 
color. 
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The  species  inhabits  the  Bay  of  San  Francisco,  California. 

Plate  XXXIX,  fig.  1,  represents  the  male  sex  of  Amjphistichus  argenteus,  somewhat  reduced 
in  size. 

Fig.  2  is  a  transverse  section  across  the  line  of  greatest  depth  of  the  body. 

Fig.  3  is  a  scale  from  tbe  dorsal  region. 

Fig.  4,  a  scale  from  the  lateral  line. 

Fig.  5,  a  scale  from  the  side  of  the  abdomen. 
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2.  AMPHISTICHUS  SIMILIS,  Grd. 

Plate  XXXYI,  Figs.  5-9. 

Spec.  Char. — General  form  regularly  sub-elliptical.  Snout  sub-conical.  Posterior  extremity  of  maxillary  reaching  a 
vertical  line  passing  in  advance  of  the  pupil.  Spinous  portion  of  dorsal  as  high  as  the  soft.  Anterior  anal  spines  rather  small. 
Branchiostegal  rays,  five.  Bluish  grey  above  ;  sides  silvery.  Dorsal  and  caudal  greyish  yellow  ;  anal,  ventrals,  and  pectorals, 
dull  yellowish. 

Syn. — Jlmphistichus  similis,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  135  ;  and,  VII,  1855,  323. 

This  species  is  very  closely  allied  to  the  preceding  one  and,  mayhap,  not  distinct  from  it. 
The  great  disproportion  in  size  between  the  specimens  described,  and  the  fact  of  their  belonging 
"to  different  sexes,  is  not  calculated  to  facilitate  the  comparative  study  of  their  specific  identity 
or  difference.  Thus  the  more  elongated  shape  of  A.  similis  may  not  be  a  character  constant 
throughout  the  entire  range  of  growth.  The  same  remark  may  be  applied  to  tbe  shape  of  the 
snout  and  the  extension  of  the  maxillar  bone.  Yet  the  latter  trait  we  find  on  another 
specimen  one-third  larger  than  the  one  figured  and  apparently  a  male.  Now,  on  both  male 
and  female  of  what  we  consider  as  A.  similis ,  we  find  the  spinous  portion  of  the  dorsal  fin  of 
the  same  height  as  the  soft  portion,  with  a  depression  in  the  outline  between  the  two.  The 
latter  feature  we  would  consider  as  a  very  important  character,  since  we  know  by  the  study  of 
the  embryo  that  the  spinous  portion  is  of  a  more  tardy  development  than  the  soft ;  now,  finding 
that  portion  of  the  fin  proportionally  higher  in  a  specimen  of  A.  similis ,  much  smaller  than  A. 
argenteus ,  we  were  necessarily  led  to  draw  a  specific  distinction  between  the  two.  The  anal 
spines,  we  are  inclined  to  think,  are  more  developed  in  the  male  than  in  the  female  of  the  same 
species,  and  consequently  the  value  of  this  character  is  to  be  subjected  to  renewed  observations 
on  a  more  complete  series  of  individuals.  We  find  but  five  branchiostegal  rays  on  either 
side  in  A.  similis ,  whilst  A.  argenteus  has  six  of  them. 

The  base  of  the  anal  enters  exactly  five  times  in  the  total  length.  The  caudal  constitutes 
less  than  the  fifth  of  the  length.  The  origin  of  the  ventrals  is  situated  under  a  vertical  line 


204 


U.  S.  P.  E.  E.  EXP.  AND  SUEVEYS — ZOOLOGY — GENEEAL  EEPOET. 


drawn  from  the  origin  of  the  dorsal,  and  the  same  line  would  pass  immediately  behind  the  base 
of  the  pectorals.  The  tips  of  both  the  pectorals  and  ventrals  are  posteriorly  even.  The 
diameter  of  the  eye  is  contained  less  than  four  times  in  the  length  of  the  side  of  the  head. 

The  articulated  rays  of  the  dorsal  and  anal  fins  bifurcate  once  towards  their  tip.  Those  of 
the  caudal  and  ventrals  are  divided  three  times,  and  those  of  the  pectorals  twice,  with  traces  of 
a  sub-division  of  a  third  degree  on  some  of  the  tertiary  branches. 

The  formula  of  the  fins  is — 

Br.  Y  :  Y  ;  D  X,  24  :  A  III,  29  ;  C  4,  1,  6,  6,  1,  3  ;  Y  I,  5  ;  PI,  24. 

The  origin  of  the  dorsal  groove  is  situated  beneath  the  eighth  dorsal  spine,  extending  to 
about  the  middle  of  the  soft  portion  of  the  same  fin. 

The  scales  (figs.  *7—9)  are  hut  very  little  deeper  than  long.  The  lateral  line  is  concurrent  with 
the  dorsal  outline  ;  the  scales  of  which  it  is  composed  number  about  sixty-six. 

The  ground  color  is  bluish  grey  above  ;  the  sides  being  silvery.  The  dorsal  and  caudal  fin  are 
greyish  yellow  ;  the  anal,  the  ventrals,  and  the  pectorals,  dull  yellowish. 

The  species  inhabits  the  bav  of  San  Francisco,  where  the  specimen  figured  has  been  collected. 

Plate  XXXYI,  fig.  5,  represents  the  female  sex  of  Ampliisticlius  similis ,  size  of  life. 

Fig.  6  is  a  section  across  the  line  of  greatest  depth  of  the  body. 

Fig.  7,  a  scale  from  the  dorsal  region. 

Fig.  8,  a  scale  from  the  lateral  line. 

Fig.  9,  a  scale  from  the  side  of  the  abdomen. 
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APPENDIX  TO  THE  EMBIOTOCOIDS. 


In  June,  1854,  appeared  a  paper  by  Dr.  Gibbons,  of  San  Francisco,  California,  entitled 
“  Description  of  Four  New  Species  of  Viviparous  Fishes,  from  Sacramento  River  and  the  Bay 
of  San  Francisco,”  which  was  soon  followed  by  another,  under  the  title  of  “Description  of 
New  Species  of  Viviparous  Marine  and  Fresh-water  Fishes,  from  the  Bay  of  San  Francisco,  and 
from  the  River  and  Lagoons  of  the  Sacramento.”*  The  following  genera  and  species  are 
referred  to : 


Holconotus  agassizii, 
Holconotus  gibbonsii, 
Holconotus  fuliginosus, 
Hysterocarpus  traskii, 
Micrometrus  aggregatus, 
Micrometrus  minimus, 


Cymatogaster  larkinsii, 
Cymatogaster  pulchellus, 
Cymatogaster  ellipticus, 
Hyperprosopon  argenteus, 
Hyperprosopon  arcuatus, 
Mytilophagus  fasciatus, 


Pachylabrus  variegatus. 


Neither  of  the  above  papers  had  come  to  my  knowledge  at  the  time  I  wrote  the  first  descrip¬ 
tions  of  the  species  illustrated  in  the  foregoing  monograph.  In  my  subsequent  researches  upon 
the  fishes  of  this  curious  family,  I  have  endeavored  to  identify  the  species  thus  named  by  Dr. 
Gibbons,  and  it  is  much  to  my  regret  that  the  task  has  proved  too  ungrateful.  There  is  no 
possibility  to  arrive  at  a  truthful  conclusion,  unless  Dr.  Gibbons  himself  should  take  the  trouble 
to  label  a  series  of  specimens  of  such  species  as  he  has  described,  and  send  them  to  the  Smith¬ 
sonian  Institution  for  ulterior  comparison. 

There  being  but  one  species  inhabiting  the  fresh  waters  of  the  Sacramento  river,  and 
having  had  specimens  of  the  same,  I  have  referred  them  to  Hysterocarpus  traskii. 

No  doubt  that  several  of  the  marine  species  will  prove  identical  with  those  described  by  Prof. 
Agassiz,  as  well  as  by  myself. 


Proceedings  of  the  Academy  of  Natural  Sciences  of  Philadelphia,  VII,  1854,  105  and  122, 


ORDER  IV. 


PHYSOSTOMI,  or  MALACOPTERI. 

The  fishes  of  this  Order  are  all  so-called  Malacopterians,  that  is  to  say,  fishes  whose  fins  are 
composed  of  soft  and  articulated  rays.  They  have  hut  one  dorsal  fin,  properly  so  called,  which 
is  nome  families,  possesses  a  spine  at  its  anterior  margin.  Sometimes, also,  we  observe  a  fatty 
fold  of  the  skin  near  the  peduncle  of  the  tail — the  so-called  adipose  fin.  The  ventrals,  when 
extant,  are  abdominal  in  their  positions,  and  sometimes  also  provided  with  a  spine  upon  their 
external  margin.  The  swimming  or  air  bladder  has  an  air  duct  through,  which  it  communi¬ 
cates  with  the  throat. 

S-zn.— Physostomi,  Mull,  in  Wiegm.  Archiv  fur  Naturg.  I,  1845,  131. 

Malacopteri,  Owen,  Lect.  Comp.  Anat.  Yetebr.  1846,  48. 

There  are  two  tribes,  or  else  sub-orders  of  Physostomians,  representing  the  abdominal 
Malacopterygians  {Malacopterygii  abdominales ),  and  the  apod  Malacopterygians  {Malacopterygii 
apodes)  of  Cuvier’s  classification. 


SUB-ORDER  I. 

APODES. 

The  ventral  fins  are  wanting.  The  pectoral  fins  themselves  are  not  always  present.  The 
body  is  elongated,  eel-like  in  its  general  aspect.  The  dorsal  and  anal  fins  are  oftentimes 
continuous  with  the  caudal. 

Syn. — Apodes,  Linn.  Syst.  Nat.  ed.  XII,  1766.— Owen,  Lect.  Comp.  Anat.  Vertebr.  1846,  48.— Bd.  Iconogr  Encyl.  II, 
1850,  203. 

Malacopterygii  apodes  (in  part),  Mull,  ni  Wiegm.  Archiv  fur  Naturg.  I,  1543,  328. 

Physostomi  apodes  s.  anguillares,  Mull,  in  W.egm.  Archiv  fur.  Naturg.  I,  1845,  131  &  136. 

We  are  not  aware  that  any  apod  malacopterians,  as  understood  under  this  heading,  have  so 
tar  been  noticed  along  the  Pacific  coast  of  the  United  States.  They  seem  to  be  wanting  even 
in  the  fresh  waters  of  California  and  Oregon. 


SUB-ORDER  II. 

ABDOMINALES. 

The  ventral  fins  are  inserted  under  the  abdomen,  about  midway  between  the  base  of  the 
pectorals  and  the  origin  of  the  anal;  sometimes  anteriorly  to  the  middle  of  that  distance,  some¬ 
times  posteriorly. 

Syn. — Abdominales,  Linn.  Syst.  Nat.  ed.  XII.  1766. — Owen,  Lect.  Comp.  Anat.  Yertebr.  1846,  48. — Bd.  Iconogr. 
Encycl.  II,  1850,  203. 

Malacopterygii  abdominales,  Mull,  in  Wiegm  Archiv  fur  Naturg.  I,  1843,  317. 

Physostomi  abdominales,  Mull,  in  Weigm.  Archiv  fur  Naturg.  I,  1845,  131  &  136. 
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The  members  of  this  sub-order  are  much  more  numerous  than  those  of  the  preceding  one  ; 
still,  all  the  families  are  not  represented  in  the  waters,  whether  fresh  or  salt,  of  the  Western 
States  and  Territories. 


Family  SILURIDAE,  Bonap. 

The  body  is  covered  with  a  naked  skin,  or  else  protected  with  bony  shields,  being  always 
scaleless.  The  margin  of  the  upper  jaw  is  formed  exclusively  by  the  premaxillar  bones,  whilst 
the  maxillaries  are  reduced  to  mere  vestiges  situated  behind  the  former,  or  else  transformed 
into  barbels  stretching  beyond  the  angle  of  the  mouth.  All  the  members  of  this  family  are 
provided  with  tentacular  barbels,  varying  in  number  according  to  the  genera.  The  gill  covers 
or  opercular  apparatus  consists  of  three  bones  only:  the  subopercle  being  wanting.  The  handle¬ 
like  appendage  of  the  thoracic  belt  (epicoracoid),  observed  in  the  rest  of  the  osseous  fishes,  is 
also  wanting,  or  exists  as  a  mere  process  of  the  said  thoracic  belt  or  arch.  Their  tympanic 
apparatus  is  composed  of  two  pieces  less  than  in  most  of  the  osseous  fishes.  There  are  no 
pseudobranchiae  or  accessory  gills.  The  swimming  or  air  bladder  exists  in  most  of  them  and 
is  connected  with  the  organ  of  hearing  through  a  chain  of  small  auditive  bones.  The  pyloric 
appendages  are  wanting.  The  stomach  has  the  form  of  a  sack.  In  many  we  observe  a  very 
stout  and  serrated  bony  ray  at  the  exterior  edge  of  the  ventral  fins.  Many,  also,  are  provided 
with  an  adipose  fin  besides  a  true  dorsal  fin,  at  the  anterior  margin  of  which  a  strong  bony  ray 
is  likewise  often  observed. 

Syn. — Siluridae,  Bonap.  Sagg.  distr.  meth.  anim.  vertebr.  1831,  114. — DeKay,  New  Y.  Fauna,  IV,  1842,  177. — Storer, 
Synops.  1846,  148  — Agass.  Lake  Superior,  1850,  278. 

Siluroideae,  Richards.  Faun.  Bor.  Amer.  Ill,  1836,  132. 

Siluroides,  Cuv.  Rhgn,  Anim.  II,  1817,  199  ;  2d  ed.  II,  1829  ;  &,  ed.  illustr.  Poiss.  239. — Cuv.  &  Val.  Hist.  nat. 
Poiss.  XIV,  1839,  310. 

Slluroideiy  (Agass.),  Mull,  in  Wiegm.  Archiv  fur  Naturg.  1843,  I,  317 

For  years  past  this  family  has  been,  on  our  part,  the  subject  of  special  investigations,  with  a 
view  of  publishing  its  monograph  as  the  second  of  our  “ Contributions  to  the  Natural  History 
of  the  Fresh  water  Fishes  of  North  America.”  We  regret  that  circumstances  will  not  permit 
us  giving  in  the  following  pages  a  full  synopsis  of  all  the  species  so  far  determined  by  us. 

No  siluroid  has  as  yet  been  found  in  the  fresh  waters  of  California,  Oregon  and  Wash¬ 
ington  Territories  ;  neither  have  they  been  observed  in  the  salt  waters  of  their  coasts. 

PIMELODUS,  Linn. 

Gen.  Char. — Head  smooth  like  the  body.  Bands  of  card  or  velvet-like  teeth  upon  the  jaws  •,  palate  toothless.  Four  pairs 
of  barbels  :  a  maxillar  pair,  which  is  the  longest,  and  two  pairs  under  the  chin,  which  are  longer  than  the  fourth  pair  arising 
from  the  edge  of  the  postnasal  aperture.  Opercular  apparatus  smooth  ;  gill  openings  continuous  under  the  throat.  One  dorsal 
fin  provided  anteriorly  with  a  spine  •,  an  adipose  dorsal,  opposite  to  which  is  the  anal  ;  the  ventrals  being  intermediate  between 
the  latter  and  the  dorsal  fin,  properly  so  called.  Pectoral  and  ventral  fins  provided  upon  their  external  edge  with  a  spine. 

Syn. — Pimelodus,  Linn.  Syst.  Nat.  ed.  X,  1758,  304. — Gmel.  Linn.  Syst.  Nat.  ed  XHIa,  1,  iii,  1788,  1353. — Cuv.  R&gn. 

Anim.  II,  1817,  200  ;  2d  ed.  II,  1829  ;  &,  ed.  Illustr.  Poiss.  239. — Richards.  Faun.  Bor.  Amer.  Ill,  1836, 
133. — Cuv.  &  Val.  Hist.  nat.  Poiss.  XIV,  1839,  323. — DeKay,  New  Y.  Faun.  IV,  1842,  180. — Storer, 
Synops.  1846,  150. — Agass.  Lake  Super.  1850,  279. 

The  genus  Pimelodus,  as  here  restricted,  is  yet  composed  of  numerous  species,  of  wbicb  two 
divisions  might  be  made.  On  the  one  hand  the  body  is  short  and  thickish,  and  the  head 
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developed  in  the  same  proportions,  with  a  caudal  fin  rounded,  truncated,  or  sub-truncated  ;  on 
the  other  hand  the  body  is  slender  and  elongated,  the  head  assuming  the  same  appearance,  the 
caudal  fin  being  more  or  less  deeply  furcated.  Pimelodus  catus  would  typify  the  first  division, 
and  Pimelodus  furcatus  the  second  division. 

1.  PIMELODUS  CATULUS,  Grd. 

Plate  XLI,  Figs.  4 — 6. 

Spec.  Char. — Head  very  much  depressed,  constituting  a  little  less  than  the  fourth  of  the  total  length.  Jaws  equal ;  mouth 
of  medium  size.  Eye  rather  small,  sub-circular;  its  diameter  entering  about  six  and  a  half  times  in  the  length  of  the  side  of  the 
head,  and  four  times  over  the  interocular  space.  The  base  of  the  anal  enters  five  times  in  the  total  length.  Caudal  poste¬ 
riorly  sub-truncated,  and  constituting  the  sixth  of  the  total  length.  Pectoral  spines  serrated  upon  their  inner  and  outer 
aspects . 

Before  we  allude  any  further  to  the  zoological  traits  characteristic  of  the  present  species,  we 
have  a  few  words  to  say  respecting  the  accompanying  figures  :  the  snout  is  less  acute  than  in 
fig.  4  ;  the  upper  jaw  ought  not  to  project  "beyond  the  lower  one  ;  the  postnasal  barbels  are  once 
again  as  long  as  represented  on  fig.  5  ;  the  mental  (chin)  barbels  are  longer  than  exhibited  in 
fig.  6,  since  both  pairs  extend  beyond  the  edge  of  the  gill  membrane,  which  forms  the  posterior 
outline  of  said  fig.  6  ;  and,  finally,  the  mouth  hardly  shows  in  a  view  from  beneath,  so  that 
the  same  ought  not  to  be  seen  on  the  same  fig.  6,  and,  if  at  all  exhibited,  it  ought  to  extend  to 
the  very  base  of  the  maxillar  barbels,  that  is,  a  good  deal  larger  than  apparent  on  that  figure. 

The  body  is  deeper  than  long,  being  compressed  along  its  entire  length,  more  so,  however, 
posteriorly  than  anteriorly.  The  head  is  longer  than  broad,  very  much  depressed,  broader 
than  deep  even  at  the  occipital  region  ;  it  constitutes  somewhat  less  than  the  fourth  of  the 
whole  length.  In  a  view  from  above  (fig.  5)  the  snout  appears  regularly  rounded  and  rather 
narrower  than  a  section  across  the  occiput.  The  jaws  are  of  equal  length,  and  the  mouth, 
although  well  developed,  is  but  of  medium  size,  when  compared  to  other  species,  its  nearest 
allies.  The  eyes  are  rather  small,  sub-circular  in  shape  ;  their  horizontal  diameter  entering 
about  six  times  and  a  half  in  the  length  of  the  side  of  the  head,  and  four  times  on  the  inter¬ 
ocular  space  above.  The  maxillar  barbel  extends  beyond  the  gill  aperture,  and  somewhat, 
also,  beyond  the  insertion  of  the  pectoral  fins.  The  nasal  barbel  and  those  situated  under  the 
chin  have  already  been  alluded  to  ;  they  are,  comparatively,  quite  elongated. 

The  anterior  margin  of  the  dorsal  fin  is  equidistant  between  the  extremity  of  the  snout  and 
the  adipose  ;  the  spine  is  missing  upon  the  specimen  figured,  it  having  accidentally  been  broken 
off ;  the  fin  itself  is  quite  narrow  and  high.  The  caudal,  which  constitutes  the  sixth  of  the 
total  length,  is  posteriorly  truncated  or  sub-concave.  As  to  the  anal,  it  is  rather  deep  and  of 
but  moderate  length,  its  base  entering  five  times  in  the  total  length  ;  the  tip  of  its  posterior 
rays,  in  being  inclined  backwards,  extend  somewhat  further  back  than  the  posterior  edge  of  the 
adipose.  The  ventrals  are  broad  and  short,  being  inserted  nearer  the  anterior  edge  of  the  anal 
than  the  base 'of  the  pectorals;  their  extremities  extend  to  the  origin  of  the  anal,  and  hence 
overlap  the  vent.  The  pectorals  are  of  moderate  development,  the  spine  at  their  external 
margin  being  finely  serrated  on  its  outer  as  well  as  on  its  inner  aspect. 

D  I,  6  ;  A  22  ;  0  6,  1,  8,  7,  1,  6  ;  Y  8  ;  P  I,  9. 

Needless  to  say  that  the  skin  is  smooth,  since  it  is  so  in  all  the  species  of  the  genus.  The 

lateral  line  is  nearly  straight  from  the  supra-scapular  region  to  the  base  of  the  caudal,  being, 

anteriorly,  nearer  the  dorsal  than  the  ventral  outline. 
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The  upper  regions  are  greenish  brown,  whilst  the  inferior  regions  are  whitish.  The  fins  are 
olivaceous,  at  least  the  rays,  for,  the  interradial  membrane  has  a  proclivity  towards  a  black  tint, 
which  is  particularly  conspicuous  on  the  anal,  and  but  slightly  on  the  ventrals  and  pectorals. 

References  to  the  figures. — Plate  XLI,  fig.  4,  represents  Pimelodus  catulus,  size  of  life.  Fig.  5 
is  an  outline  of  the  same,  seen  from  above.  Fig.  6  represents  the  head  from  beneath. 


List  of  specimens. 


Catal. 

No.  of 

Sex. 

Locality. 

When 

Whence  obtained. 

Nature  of 

Collected  by — 

No. 

spec. 

collected. 

specimens. 

926 

1 

Q 

Fort  Smith,  Arkansas _ 

1853 

Lt.  A.  W.  Whipple  -- 

Alcoholic  _ 

Dr.  Geo.  G.  Shumard. 

927 

5 

1853 

2.  PIMELODUS  FELINUS,  Grd. 

Spec.  Char. — Head  very  much  depressed,  entering  four  and  and  a  half  times  in  the  total  length.  Mouth  large;  jaws  equal. 
Eye  moderate,  sub-circular;  its  diameter  being  comprised  about  six  times  in  the  length  of  the  side  of  the  head,  and  about  thrice 
on  the  interocular  space.  Dorsal  spine  slender,  posteriorly  serrated.  Base  of  anal  fin  entering  four  times  and  one-third  in  the 
total  length.  Caudal  rounded  off  posteriorly,  forming  the  sixth  of  the  total  length.  Pectoral  spines  serrated  upon  their  inner 
and  outer  edges. 

This  species  is  closely  allied  to  the  preceding  one,  from  which  it  chiefly  differs  by  a  wider 
mouth,  a  broader  head,  a  longer  and  less  deep  anal  fin,  and  the  rounded  off  caudal  fin.  The 
anterior  aspect  of  the  pectoral  spine  is  less  conspicuously  serrated  than  in  the  species  just 
alluded  to.  On  the  other  hand,  the  maxillar  teeth  are  more  developed,  and  the  patches  which 
they  constitute  are  larger  also. 

The  maxillar  barbel  extends  beyond  the  insertion  of  the  pectoral ;  the  post- nasal  barbel  is 
long  and  slender,  and  those  under  the  chin  being  also  quite  developed,  since  both  pairs,  when 
stretched,  extend  beyond  the  edge  of  the  gill  membrane. 

D  I,  6  ;  A  25  ;  C  7,  1,  8,  7,  1,  8  ;  V  8 ;  P  I,  8. 

The  upper  regions  are  of  a  uniform  chocolate  brown  tint,  whilst  the  inferior  regions  are  dull 
white. 

List  of  specimens. 


Catal. 

No.  of 

Locality. 

When 

Whence  obtained. 

Orig’l 

Nature  of 

Collected  by — 

No. 

spec. 

collected. 

No. 

specimens. 

924 

i 

Trib.  of  Gypsum  creek,  Canadian. 

1853 

Lt.  A.  W.  Whipple. 

XY. 

Alcoholic. 

H.  B.  Mollhausen. 

925 

2 

Coal  creek,  Ark _ _ _ _ 

1853 

. d0--- . 

YI. 

_ do _ 

. d° . 

3.  PIMELODUS  ANTONIENSIS,  Grd. 

Spec.  Char. — Head  quite  depressed,  nearly  wedge-shaped,  constituting  about  the  fourth  of  the  total  length.  Upper  jaw 
longest ;  mouth  large.  Eye  small,  sub-elliptical ;  its  diameter  entering  about  eight  times  in  the  length  of  the  side  of  the  head, 
and  somewhat  over  four  times  in  the  interocular  space.  Dorsal  spine  slender,  slightly  serrated  posteriorly.  Base  of  anal  fin 
somewhat  longer  than  the  head.  Caudal  fin  posteriorly  rounded,  forming  a  little  less  than  the  sixth  of  the  total  length. 
Pectoral  spine  serrated  upon  its  inner  edge.  Reddish  brown  above  ;  whitish  beneath. 

27  a 
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This  species  belongs  to  that  division  of  the  genus  in  which  the  body  assumes  a  rather  short 
and  contracted  appearance  as  well  as  the  head.  It  reminds  us  of  P.  catus,  P.  catulus,  and  P. 
felinus,  and  such  like.  The  nasal  barbel  is  proportionally  long  and  slender,  extending 
considerably  beyond  the  orbit.  The  external  pair  of  submaxillar  barbels  is  much  longer  than 
the  inner  pair,  and  stretches  considerably  beyond  the  gill  apertures.  The  anal  fin  is  quite 
elongated  and  rounded  or  convex  upon  its  external  margin.  The  rays  are  as  follows : 

Br.  VIII :  VIII ;  D  I,  6  ;  A®"  C  8,  1,  8,  8,  1,  7  ;  V  8  ;  P  I,  9. 

The  specimen  before  us  measures  about  seven  inches  in  total  length,  and  an  inch  and  a  half 
as  its  greatest  depth.  It  is  of  a  uniform  reddish  brown  above,  and  of  a  dull  white  beneath. 

List  of  specimens. 


Catal. 

No.  of 

Age. 

Locality. 

When  collected 

Whence  obtained. 

Orig. 

Nature  of 

Collected  by — 

No. 

spec. 

No. 

specimen. 

923 

i 

Adult. 

Near  San  Antonio,  Tex. 

1853 

Lt.  A.  W.  Whipple. 

10 

Alcoholic. 

Dr.  C.  B.  Kennerly... 

4.  PIMELODUS  AILURUS,  Grd. 

Plate  XLIV. 

Spec.  Char  — Head  large,  broad  and  depressed,  constituting  the  fourth  of  the  total  length.  Mouth  large  and  wide  ;  lower 
jaw  the  longest ;  maxillar  barbel  extending  somewhat  beyond  the  edge  of  the  gill  aperture.  Eye  small  and  sub-elliptical . 
Dorsal  and  pectoral  fins  interiorly  serrated.  Base  of  anal  fin  entering  about  five  times  and  a  half  in  the  total  length.  Caudal 
fin  somewhat  emarginated  posteriorly.  Dark  reddish  brown  above  ;  whitish  beneath. 

This  species  is  rather  stoutly  built,  having  a  large  head,  thick  and  contracted  body.  It  is 
somewhat  related  to  P.  coenosus,  differing  from  it  by  a  larger  head  and  an  emarginated  caudal 
fin.  The  lower  jaw,  which  protrudes  beyond  the  upper  one,  appears  also  to  be  a  distinguishing 
feature  between  the  two  species.  The  nasal  barbel  stretches  somewhat  beyond  the  orbit  when 
laid  over  the  head.  The  insertion  of  the  ventral  fins  is  equidistant  between  the  tip  of  the  snout 
and  the  insertion  of  the  caudal  fin.  The  base  of  the  adipose  fin  is  placed  opposite  the  posterior 
half  of  the  anal. 

Br.  IX :  IX ;  1)1,6;  A  22  ;  C  7,  1,  8,  7,  1,  8  ;  V  8  ;  P  I,  8. 

The  upper  region  of  the  head  and  body  is  of  a  dark  reddish  brown,  sometimes  almost  black, 
whilst  the  inferior  region  is  pale  white,  sometimes  of  a  dirty  yellowish. 

References  to  the  figures. — Plate  XLIV,  fig.  1,  represents  Pimelodus  ailurus,  somewhat 
reduced  in  size.  Fig.  2,  being  an  outline  of  a  view  from  above.  Fig.  3,  exhibiting  the  under 
surface  of  the  head. 

List  of  specimens. 


Catal. 

No. 

No.  of 

spec. 

Age. 

Locality. 

When  collected 

Whence  obtained. 

Nature  of 
specimens. 

Collected  by — 

904 

i 

Adult. 

Lake  Amelia,  near  Fort  Snelling, 
Minnesota. 

1853 

Gov.  I.  I.  Stevens.. 

Alcoholic. 

Dr.  Geo.  Suckley. 

905 

i 

Adult. 

1853 
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5.  PIMELODUS  LUPUS,  Or  d  . 

Spec.  Char. — Body  subfusiform,  compressed  ;  head  depressed,  broader  than  deep,  anteriorly  tapering,  and  constituting  the 
fourth  of  the  total  length.  Mouth  moderate  size,  upper  jaw  the  longest.  Maxillar  barbel  extending  to  about  the  middle  of 
the  pectoral  fin.  Eye  sub-elliptical,  of  medium  size,  its  diameter  entering  nearly  seven  times  in  the  length  of  the  side  of  the 
head,  and  about  three  times  in  the  interocular  space.  Dorsal  spine  very  obtusely  denticulated  towards  its  upper  extremity; 
pectoral  spine  very  conspicuously  so.  Caudal  fin  moderately  furcated.  Base  of  anal  fin  shorter  than  the  head,  and  contained 
nearly  five  times  in  the  total  length.  Blackish  brown  above,  dull  white  or  light  slate  colored  beneath. 

This  species  resembles  somewhat  P .  vulpes  (figured  in  the  Rep.  to  the  U.  S.  and  Mexican 
Boundary  Commission)  in  its  general  physiognomy,  differing,  however,  from  the  latter  by  a 
proportionally  shorter  head.  It  belongs  to  that  division  of  the  genus  in  which  the  body  and 
head  assume  a  rather  slender  appearance.  It  is,  however,  more  compactly  built  than  most  of 
its  allies.  The  rays  of  the  fins  are  : 

Br.  VII:  VII;  D  I,  6  ;  A  24 ;  CIO,  1,  8,  7,  1,  10;  V8;  PI,  9. 

The  insertion  of  the  ventrals  is  nearly  equidistant  between  the  extremity  of  the  snout  and  the 
insertion  of  the  caudal.  These  fins  themselves  are  broad,  overlapping  the  vent  and  reaching  the 
anterior  margin  of  the  anal  when  stretched  backwards  alongside  the  abdomen.  The  nasal 
barbels  are  slender,  and  do  not  extend  as  far  as  the  posterior  rim  of  the  orbit. 

The  upper  region  is  dark  brown  with  a  metallic  reflect,  the  head  beneath  being  dull  white  and 
the  abdomen  light  bluish  or  slate  colored. 


List  of  specimens. 


Catal. 

No. 

No.  of 

specs; 

Age. 

Locality. 

When  collected 

Whence  obtained 

Nature  of  spec. 

Collected  by — 

915 

1 

Young . 

From  Indianola  to  Nueces _ 

1854 

Capt.  John  Pope. 

Alcoholic _ 

Capt.  Pope - 

916 

3 

Adult.. 

Head  waters  of  the  Rio  Pecos. 

1854 

6.  PIMELODUS  OLIYACEUS,  G  r  d . 

Plate  XLI,  Figs.  1—3  ;  and  Plate  XLII. 

Spec.  Char. — Body  sub-fusiform,  compressed.  Head  very  much  depressed  and  tapering,  constituting  about  the  fifth  of  tho 
whole  length.  Mouth  small ;  upper  jaw  the  longest.  Maxillar  barbel  extending  to  the  middle  of  the  pectoral  fin.  Eye  large, 
sub-elliptical  ;  its  diameter  contained  five  times  and  a  half  in  the  length  of  side  of  head,  and  about  twice  on  the  interocular 
space.  Dorsal  spine  very  finely  serrated  posteriorly;  pectoral  spine  very  strongly  so.  Caudal  fin  deeply  furcated.  Olive- 
brown  above ;  olive-white  beneath. 

The  body  and  head  have  a  rather  slender  appearance.  It  is  allied  to  P.  ccelurescens,  from 
which  it  appears  to  differ  by  several  minor  characters,  which  we  must  refrain  for  the  present  to 
express  comparatively  in  words,  not  having  before  us  the  specimens  of  the  typical  P.  ccerulescens, 
preserved  in  the  museum  of  the  Smithsonian  Institution,  but  not  available  at  the  time  these 
pages  were  passing  through  the  press.  We  have  counted  the  rays  upon  specimens  from  the 
Yellowstone  river,  and  found  them  to  be  as  follow  : 

Br.  YII :  Y.II ;  D  I,  6  ;  A  26  ;  C  10,  1,  8,  7,  1,  9  ;  Y  8  ;  P  I,  8. 

The  nasal  barbel  is  slender  and  rather  short,  and  when  stretched  along  the  surface  of  the 
head  not  extending  as  far  posteriorly  as  the  hinder  rim  of  the  orbit,  but  averaging  about 
between  the  latter  and  the  pupil. 
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An  olivaceous  tint  pervades  throughout,  rather  brownish  above  and  whitish  beneath. 

References  to  the  figures. — Plate  XLI,  fig.  1,  represents,  size  of  life,  a  specimen  of  Pimelodus 
olivaceus ,  caught  in  the  Yellowstone  river.  Fig.  2  is  a  view  from  above.  Fig.  3,  the  head 
seen  from  beneath. 

Plate  XLII  represents  the  same  species,  size  of  life,  from  Fort  Pierre,  Nebraska.  The  mouth 
as  delineated  in  fig.  3  is  a  good  deal  too  small,  by  a  mistake  of  the  draughtsman.  The  anal  and 
adipose  fins  in  fig.  1  are  likewise  somewhat  incorrectly  drawn. 


List  of  specimens. 


Catal. 

No. 

No.  of 

specs. 

Age. 

Locality. 

When 

collected 

Whence  obtained. 

Orig’l 

No. 

Nature  ol 

specs. 

Collected  by — 

906 

5 

Ad’lt  &  Y’g 

Adult .... 

Fort  Pierre,  Nebraska. _ 

1853 

Dr.  John  Evans  . 

Alcoholic 

Dr.  Evans. _ _ 

907 

2 

Milk  river,  Missouri _ 

1853 

Gov.  I.  I.  Stevens 

_ 

_ do _ 

Dr.  Geo.  Suckley. 

908 

1 

...do . 

Yellowstone,  Nebraska _ 

1854 

Col.  A.  Vaughan. 

. 

— do.__ 

Dr.  F.  V.  Hayden 

909 

6 

Young  _ 

Near  the  mouth  of  Poteau  river. 

1853 

Dr.G.  G.  Shumard 

. 

---do — 

Dr.G.  G.  Shumard 

910 

1 

_ do _ 

Arkansas  river,  near  Fort  Smith. 

1853 

911 

1 

...do . 

Nebraska  .  . . . . 

1856 

Mr.  Walker . 

12 

...do... 

Mr.  Walker _ 

Family  CYPRIYIDAE,  . 

With  a  few  exceptions1  the  mouth  is  hut  little  cleft,  and  the  jaws  weak  and  toothless,  the  upper 
one  being  formed  exclusively  by  the  premaxillaries,  behind  which  the  maxillaries  are  situated. 
The  inferior  pharyngeal  hones  are  armed  with  quite  large  teeth,  the  upper  pharyngeals 
being  wanting.  The  base  of  the  cranium,  which  corresponds  to  the  inferior  pharyngeals,  ex¬ 
hibits  a  process  of  the  skull,  in  most  cases  covered  with  a  horny  plate.  The  body  is  generally 
elongated,  covered  with  scales,  cycloid  in  structure2.  One  dorsal  fin,  occasionally  provided  at 
its  anterior  margin  with  a  stout  and  strong  spiny  ray,  hut  there  is  no  adipose.  The  stomach 
has  no  cul-de-sac  (cceca),  and  pyloric  appendages  are  also  wanting.  The  swimming  or  air 
bladder  is  in  most  cases  divided  into  an  anterior  and  a  posterior  portion,  and  is  furthermore 
connected  with  the  organ  of  hearing  through  a  chain  of  so-called  auditive  bones.  The  external 
surface  of  the  swimming  or  air  bladder  is  remarkable  for  the  tail-like  distribution  of  its  blood 
vessels.  There  are  four  complete  branchial  arches,  the  accessory  gills  (pseudo-branchiae)  vary¬ 
ing  according  to  the  genera ;  sometimes  they  are  gill-like,  comb-like,  or  even  glandulous,  in 
which  latter  case  they  are  covered  by  the  mucous  membrane  of  the  branchial  apertures  ;  at 
others  they  appear  to  he  entirely  missing. 

Syn. — Cyprins,  Cuv.  Regn.  Anim.  II,  1817,  190. 

Cyprinoides,  Cuv.  Regn.  Anim.,  2d  ed.  II,  1829  ;  and,  ed.  Illustr.  Poiss.  214. — Cuv.  &  Val.  Hist.  nat.  Poiss. 
XVI,  1842,  1. 

Cyprinidae,  Bonap.  Sagg.  distr.  anim.  vertebr.  1831,  113. — De  Kay,  New  Y.  Fauna,  IV,  1842,  188. — Storer, 
Synops.  1846,  154. 

Cyprinoideae,  Richards.  Faun.  Bor.  Amer.  Ill,  1836,  109. 

Cyprinoidei  (Agass.),  Mull.  in  Weigm  Archiv.  fur  Naturgesch.  I,  1843,  319. 

We  had  contemplated  giving  more  copious  details  respecting  the  species  of  this  family  than 


Ptychocheilus  and  Clinostomus . 


2  Except  Jlulopyge  and  Meda,  which  are  scaleless. 


FISHES — CYPRINIDAE — MYLOCHEILUS  CAUEINUS. 


213 


we  are  able  now  to  offer  to  our  readers.  Although  years  have  already  been  devoted  to  this 
report,  the  subject  is  one  of  such  magnitude  that  justice  could  not  be  done  to  it  in  all  its  parts. 
But  as  already  stated,  such  families  as  are  now  briefly  passed  in  review  will  be  taken  up  seriatim 
hereafter.  A  good  deal  is  to  be  added  to  the  Iconography  of  this  family,  and  many  corrections 
are  demanded  upon  several  of  the  accompanying  figures. 

TRIBE  OF  CYPRXItf/. 

Of  the  two  genera  of  this  group  or  tribe,  whichever  called,  that  have  come  to  our  knowledge 
within  the  territory,  the  ichthyic  fauna  of  which  we  have  now  under  investigation,  one  is 
provided  with  a  buccal  or  rather  maxillar  barbel  {Mylocheilus) ,  whilst  the  other  has  none 
{Mylopliarodon) .  The  presence  or  absence  of  barbels,  therefore,  does  not  seem  of  primary  im¬ 
port  here.  The  teeth  are  of  the  molar  kind  (Dentes  molar es)  of  the  grinding  type  (JD.  masti- 
catorii ),  without  grooves  or  ridges,  and  are  disposed  upon  two  permanent — and  a  third, 
deciduous — rows,  thus :  3  |  2  |  5 — 5  |  2  |  3.  The  ventrals  are  inserted  in  advance  of  the  ante¬ 
rior  margin  of  the  dorsal. 

Syn. —  Oyprini,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  V  [II,  1856,  168. 


MYLOCHEILUS,  Agass. 

Gen.  Char. — Head  elongated  and  sub-conical,  rounded  upon  the  snout,  which  overlaps  the  lower  jaw.  The  mouth  is  sub¬ 
terminal,  horizontal,  of  medium  size,  and  provided  at  its  angle  with  a  maxillar  barbel.  The  eye  is  well  developed  ;  the  isthmus 
rather  narrow.  The  body  is  elongated,  lanceolated,  compressed,  sub-fusiform  in  profile.  Pectoral  fins  slenderer  than  the  vcn- 
traJs,  the  latter  being  inserted  under  the  anterior  portion  of  the  dorsal.  Caudal  fin  furcated.  Scales  of  medium  size,  longer 
'  than  deep,  with  radiating  grooves  upon  their  posterior  section  only.  The  lateral  line  follows  the  middle  of  the  flanks.  The 
pharyngeal  bones  are  stoutish,  expanded  upon  their  convexity,  with  the  inferior  limbs  very  short.  The  teeth  are  inserted  upon 
a  very  much  inclined  plan,  raised  from  the  surface  of  the  bone  itself,  from  below  upwards.  They  are  disposed  upon  two  per¬ 
manent  rows  of  five  and  two,  and  a  third  deciduous  row  of  three  in  the  thickness  of  the  gum  :  3  |  2  |  5 — 5  |  2  |  3.  They  are 
of  the  molar  kind  of  the  grinding  type,  but  without  grooves  and  ridges. 

Syn — Mylocheilus,  Agass.  in  Amer.  Journ.  of  Sc.  2d  series,  XIX,  1855,  229. — Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad. 

VIII,  1856,  169. 

We  are  acquainted  so  far  with  but  two  genera  of  this  tribe  within  the  limits  of  the  United 
States,  both  being  peculiar  to  the  western  slope  of  the  Rocky  mountains. 

1.  MYLOCHEILUS  CAUEINUS,  Grd. 

Plate  XLYI,  Figs.  1 — 4. 

Spec.  Char. — Head  entering  four  times  and  three  quarters  in  the  total  length.  Snout  rounded  and  sub-conical,  though 
rather  blunt.  Posterior  extremity  of  maxillary  extending  to  a  vertical  line  drawn  across  the  posterior  rim  of  the  hind  nostril. 
Diameter  of  the  eye  contained  five  times  and  a  half  in  the  length  of  the  side  of  the  head.  Anterior  margin  of  dorsal  fin  nearer 
the  insertion  of  the  caudal  than  the  extremity  of  the  snout.  Anterior  basal  edge  of  ventrals  situated  opposite  the  third  developed 
ray  of  the  dorsal.  Base  of  anal  fin  contained  twelve  times  in  the  total  length.  Brownish  black- above  ;  yellowish  gold  beneath. 
Two  lateral  darker  bands,  the  inferior  one  not  extending  quite  so  far  back  as  the  vent. 

Syn. — Cyprinus  (Leuciscus)  caurinus,  Rich.  Faun.  Bor.  Amer.  Ill,  1836,304. 

Mylocheilus  caurinus,  Grd.  in  Proc  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  169. 

This  species  bas  much  of  the  general  appearance  of  the  following  two,  more,  perhaps,  of  M. 
fraterculus  than  M.  lateralis.  The  most  prominent  difference  resides  in  the  pharyngeal  bones 
being  less  expanded  upon  the  superior  limb,  which  is  much  more  developed  also.  The  inferior 
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limb  is  also  more  slender.  The  head  is  more  elongated,  more  conical  than  in  M.  lateralis ,  and 
larger  than  in  M.  fraterculus.  The  mouth  is  larger  than  in  either  of  the  two  species  just  alluded 
to.  The  fins  are  well  developed  ;  the  dorsal  and  anal  both  are  deeper  than  long ;  their  formula 
reads : 

D  2,  8  +  1 ;  A  2,  8  +  1 ;  C  8,  1,  9,  8,  1,  7 ;  V  1,  9  ;  P  17. 

The  scales  are  suh-elliptical,  somewhat  smaller  on  the  abdominal  region  than  on  the  dorsal 
region. 

References  to  the  figures. — Plate  XL VI,  fig.  1,  represents  Mylocheilus  caurinus,  size  of  life. 
Pig.  2,  a  scale  from  the  dorsal  region.  Fig.  3,  a  scale  from  the  lateral  line.  Fig.  4,  a  scale 
from  the  abdominal  region. 


List  of  specimens. 
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Collected  by — 

213 

2770 

12 

Adult 

Astoria,  0.  T - 

1855 

Lt.  W.  P.  Trowbridge. 

Alcoholic. 

Lieut.  Trowbridge  ... 

2.  MYLOCHEILUS  LATERALIS,  Agass.  &  Pick. 

Plate  XLV,  Figs.  5 — 8. 

Spec.  Char. — Head  constituting  the  fifth  of  the  total  length.  Snout  sub-conical.  Posterior  extremity  of  the  maxillary 
extending  to  a  vertical  line  drawn  across  the  hind  nostril.  Diameter  of  the  eye  entering  five  times  and  a  half  in  the  length  of 
the  side  of  the  head.  Anterior  margin  of  dorsal  fin  equi-distant  between  the  extremity  of  the  snout  and  the  insertion  of  the 
caudal,  Base  of  anal  fin  contained  fourteen  times  in  the  total  length. 

Syn. — Mylocheilus  lateralis,  Agass.  &  Pick,  in  Amer.  Journ.  of  Sc.  2d  ser.  XIX,  1855,  231. — Grd.  in  Proc.  Acad.  Nat.  Sc. 

Philad.  VIII,  1856,  169. 

Although  the  dorsal  and  anal  are  both  deeper  than  long,  the  length  of  the  latter  is  propor¬ 
tionally  less,  than  in  the  preceding  and  the  following  species.  The  fins  present  the  general 
aspect,  with  a  few  differences  in  the  number  of  the  rays : 

D  1,  8  +  1 ;  A  1,  9  ;  C  8,  1,  9,  8,  1,  9  ;  V  1,  10 ;  P  19. 

The  scales  exhibit,  also,  the  same  general  characters ;  their  anterior  margin,  however,  ap¬ 
pears  to  be  more  irregular  ;  hence  their  outline  assumes  a  somewhat  less  elliptical  form. 

Referenced  to  the  figures. — Plate  XLY,  fig.  5,  represents  Mylocheilus  lateralis,  size  of  life.  Fig. 
6,  a  scale  from  the  dorsal  region.  Fig.  7,  a  scale  from  the  lateral  line.  Fig.  8,  a  scale  from 
the  abdominal  region. 

List  of  specimens. 
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2769 

3 

Adult 

Fort  Steilacoom, 
Puget’s  Sound, 

Wash.  Ter _ 

1853 

Gov.  1. 1.  Stevens.... 

Alcoholic. 

Dr.  Geo.  Suckley _ 
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3.  MYLOCHEILUS  FRATERCULUS,  Grd. 

Plate  XLV,  Figs.  1 — 4. 

Spec.  Char. — Head  entering  five  times  and  a  half  in  the  total  length.  Snout  sub-conical.  Posterior  extremity  of  maxillary 
reaching  a  vertical  line  intersecting  the  nostrils.  Diameter  of  the  eye  contained  five  times  in  the  length  of  the  side  of  the  head. 
Anterior  margin  of  dorsal  fin  nearer  the  insertion  of  the  caudal  than  the  extremity  of  the  snout.  Base  of  anal  fin  contained 
twelve  times  in  the  total  length. 

Syn. — Mylocheilus  fraterculus,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  169. 

This  species  is  closely  allied  to  the  preceding  one  by  the  shape  of  its  pharyngeal  hones,  differ¬ 
ing  from  it  by  a  more  slender  body,  much  smaller  bead,  and  a  larger  eye.  The  dorsal  and 
pectoral  fins  are  likewise  smaller,  but  there  is  no  appreciable  differences  in  the  number  of  the 
rays. 

D  1,  8  +  1 ;  A  2,  9  ;  0  7,  1,  9,  8,  1,  T  ;  Y  1,  10 ;  P  19. 

The  scales  are  also  irregular  in  their  outline,  and  proportionally  deeper.  They  appear  to  be 
a  good  deal  smaller  on  the  abdominal  region  than  on  the  dorsal  region. 

References  to  the  figures. — Plate  XLY,  fig.  1,  represents  Mylocheilus  fraterculus ,  size  of  life. 
Fig.  2,  a  scale  from  the  dorsal  region.  Fig.  3,  a  scale  from  the  lateral  line.  Fig.  4,  a  scale 
from  the  abdominal  region. 


List  of  specimens. 


Catal. 
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Collected  by — 
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2768 

3 

Adult. 

Monterey,  Cal... 

1855 

Lt.  W.  P.  Trowbridge. 

Alcoholic. 

Lieut.  Trowbridge... 

MYLOPHARODON,  Ayres. 

Gen.  Char.— -Head  sub-conical  and  tapering.  Snout  overlapping  the  lower  jaw.  Mouth  rather  deeply  cleft,  with  its  gape 
horizontal ;  no  maxillar  barbel.  The  eye  is  small  or  moderate.  The  isthmus  is  narrow.  Body  elongated,  subfusiform,  com¬ 
pressed.  Pectoral  fins  smaller  than  the  ventrals,  the  latter  being  inserted  in  advance  of  the  anterior  margin  of  the  dorsal. 
Caudal  fin  furcated.  The  scales  are  rather  small,  exhibiting  radiating  furrows  upon  their  posterior  section  only,  the  lateral  line 
running  below  the  middle  of  the  flanks.  The  teeth  are  disposed  upon  an  external  deciduous  row  of  two  or  three,  and  two 
permanent  rows  of  two  and  four  or  five,  thus  :  2  |  2  ]  5 — 5  |  2  |  2,  or  3  |  2  |  4 — 4  |  2  |  3.  The  crown  is  quite  compressed. 

Syn. — Mylopharodon,  Ayres,  in  Proc.  Cal.  Acad.  Nat.  Sc.  I,  1855,  35. — Grd.  in  Proc. Acad.  Nat.  Sc.  Philad.  VIII. 

1856,  169. 

This  genus  is  most  closely  related  to  Mylocheilus,.  The  species  which  it  includes  are  remark¬ 
able  for  their  elongated  body,  their  sub-conical  and  tapering  head,  their  deeply-cleft  mouth ; 
the  ventrals  bding  inserted  in  advance  of  the  anterior  margin  of  the  dorsal,  the  caudal  furcated, 
and  the  isthmus  narrow.  But  Mylopharodon  has  no  barbels  upon  either  maxillaries  or  the 
angle  of  the  mouth.  The  pharyngeal  bones  are  likewise  stoutish,  but  tbe  inferior  limb  is  more 
elongated  than  in  Mylocheilus ,  though  a  little  smaller  than  the  upper  limb.  We  observe  the 
same  system  of  dentition  ;  but  the  crown  of  the  teeth  is  much  more  compressed  than  in 
Mylocheilus. 
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1.  MYLOPHARODON  CONOCEPHALUS,  Grd. 

Plate  XL VI,  Figs.  5 — 8. 

Spec  .  Char. — Head  sub-conical.  Posterior  extremity  of  maxillar  bone  not  extending’  as  far  as  the  anterior  rim  of  the  orbit. 
Eye  well  developed .  Pectoral  and  ventral  finS'of  moderate  size .  Vertical  fins  well  developed.  Anal  and  dorsal  much  deeper 
than  long.  Base  of  anal  entering  twelve  times  and  a  half  in  the  total  length.  Brown  above  ;  whitish  beneath. 

Syn. — Gila  conocephala,  B.  &  G.  in  Proc.  Acad.  Nat.  Sc.,  Philad.  VII,  1854,  134. 

Mylopharodon  conocephalws,  Grd.  in  Proc.  Acad.  Nat.  Sc.,  Philad.  VIII,  1856,  169. 

There  was  hut  one  specimen  of  this  species  collected,  about  seven  inches  and  a  half  in  length. 
Its  general  shape  is  sub-fusiform,  compressed ;  the  hack  slightly  convex  from  the  nape  to  the 
posterior  margin  of  the  dorsal  fin.  The  head  is  suh-conical  and  contained  exactly  four  times  in 
the  length,  the  caudal  fin  excluded.  The  mouth  is  comparatively  large,  although  the  posterior 
extremity  of  the  maxillar  hone  does  not  quite  extend  to  the  anterior  rim  of  the  eye  ;  the  snout 
being  prolonged,  and  the  cleft  of  the  mouth  nearly  horizontal.  The  eye  is  sub-circular  and  its 
diameter  contained  five  times  and  a  half  in  the  length  of  side  of  head.  The  anterior  margin  of 
the  dorsal  is  nearer  the  end  of  snout  than  to  the  tip  of  the  central  rays  of  the  caudal.  The 
furcated  caudal  participates  of  the  slender  appearance  of  the  body.  The  origin  of  anal  is 
situated  behind  the  base  of  the  dorsal.  The  insertion  of  the  ventrals  is  situated  in  advance  of 
the  anterior  margin  of  dorsal ;  their  tip  reaching  the  anus. 

D  2,  9  ;  A  2,  9  ;  0  8,  1,  9,  8,  1,  9  ;  V  1,  9  ;  P  16. 

The  scales  are  sub-circular  and  of  medium  size  ;  the  lateral  line  forms  an  open  curve  along 
the  sides,  the  convexity  of  which  is  downwards. 

The  upper  regions  of  body  and  head  are  brown ;  the  sides  yellowish ;  and  the  abdomen 
whitish. 

References  to  the  figures. — Plate  XL VI,  fig.  5,  represents  Mylopharodon  conocephalus,  size  of 
life.  Fig.  6  is  a  scale  from  the  dorsal  region.  Fig.  7,  a  scale  from  the  lateral  line.  Fig.  8, 
a  scale  from  the  abdominal  region. 

List  of  specimens. 


Catal. 

No. 

Correspond’  g 
No.  of  teeth. 

No.  of 

spec. 

Age. 

Locality. 

When  col¬ 
lected. 

Whence  obtained. 

Nature  of 
specimen. 

Collected  by — 

243 

2795 

i 

Young. 

Rio  San  Joaquin, 

Cal. 

1853 

Lt.  R.  S.  Williamson. 

Alcoholic. 

Dr.  A.  L.  Heermann. 

2.  MYLOPHARODOX  ROBUSTUS,  Ayres. 

Plate  XLVII. 

Spec.  Char. — Upper  surface  of  head  very  declivous  ;  snout  tapering,  almost  wedge-shaped.  Posterior  extremity  of  max¬ 
illary  extending  to  a  vertical  line  drawn  across  the  anterior  rim  of  the  orbit.  Eye  of  medium  size.  Pectoral  and  ventral  fins 
broad  and  stout.  Anal  nearly  as  large  as  the  dorsal.  Ground  color  olivaceous,  darker  above  than  below . 

Syn. — Mylopharodon  robustus,  Ayres,  in  Proc.  Cal.  Acad.  Nat.  Sc.,  I,  1855,  33. — Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad. 
VIII,  1856,  169. 

This  species  is  closely  allied  to  the  preceding  one.  The  head  is  contained  four  times  and  a 
half  in  the  total  length.  The  diameter  of  the  eye  entering  nearly  eight  times  in  the  length 
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of  the  side  of  the  head.  The  anterior  margin  of  the  dorsal  is  nearer  the  tip  of  the  central  rays 
of  the  caudal  than  the  extremity  of  the  snout.  The  base  of  the  anal  enters  but  eleven  times  in 
the  total  length.  The  insertion  of  the  anal  is  comparatively  more  anterior  than  in  M.  conoce- 
phalus,  and  that  of  the  ventrals  also.  We  count  the  rays  as  follows  : 

D  2,  8  +  1  ;  A  2,  8  +  1 ;  C  6,  1,  9,  8,  1,  6  ;  Y  1,  9  ;  P  18. 

The  dorsal  scales  appear  to  be  sub-circular,  deeper  than  long ;  whilst  those  of  the  lateral 
line  and  of  the  abdominal  region  are  longer  than  deep  and  somewhat  irregular  in  their  outline. 

The  largest  specimen,  from  which  the  accompanying  figure  was  made,  measures  eighteen 
inches  and  &  half  in  total  length. 

The  one  received  from  Dr.  Ayres  is  smaller,  measuring  but  sixteen  inches.  Both  were 
purchased  in  the  market  of  San  Francisco,  and  are  reported  as  having  been  caught  in  the  San 
Joaquin  river. 

References  to  the  figures. — Plate  XLVII,  fig.  1,  represents  Mylo'pharodon  robustus,  reduced  in 
size.  Fig.  2  is  a  scale  from  the  dorsal  region.  Fig.  3,  a  scale  from  the  lateral  line.  Fig.  4, 
a  scale  from  the  abdominal  region. 

List  of  specimens. 


Catal. 

No. 

Corres.  No. 

of  teeth. 

NO.  Of; 

spec. 

Age. 

Locality. 

When  col-! 
lected. 

Whence  obtained. 

Orig’l 

No. 

Nature  of 
specimen. 

Collected  by — 

244 

2796 

i 

Adult. 

San  Francis¬ 
co,  Cal _ 

1855 

Lt.  R.  S.  Williamson- 

Alcoholic . 

Dr.  JohnS.  Newberry. 

934 

i 

..do.. 

_ do . 

1856 

Dr.  W.  0.  Ayres _ 

1 

_ do _ 

Dr.  W.  0.  Ayres  _ _ 

TKIBE  OF  CATOSTOMI 

The  distinguishing  characters  of  the  suckers  or  Catostomi  as  a  peculiar  group  consist,  in 
the  first  place,  in  the  structure  and  position  of  the  mouth,  which  is  surrounded  with  large  and 
fleshy  lips,  situated  under  the  protruding  snout,  and  in  the  absence  of  barbels.  The  pharyngeal 
bones  are  sickle-shaped,  varying  in  the  curvature  of  the  dental  portion  and  also  in  the  inferior 
branch.  The  teeth  are  numerous,  disposed  upon  one  single  series  ;  the  inferior  ones  being 
longest,  the  others  diminishing  in  size  upwards.  To  use  the  expression  of  Heckel,  the  teeth 
are  pectiniform  ( Dentes  pectiniformis) ,  that  is,  arranged  like  a  comb.  The  anterior  margin  of 
the  dorsal  fin  is  situated  in  advance  of  the  insertion  of  the  ventrals. 

Modifications  of  these  characters,  associated  with  others,  will  furnish  the  means  of  distin¬ 
guishing  the  genera. 

Syn. — Catostomi,  Agass.  in  Amer.  Journ.  of  Sc.,  2d  series,  XIX,  1855,  73. — Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.,  VIII, 
1856,  170. 

The  scarcity  of  materials  at  our  command  will  compel  us  to  give  a  very  brief  diagnosis  of 
the  generic  characters  to  be  assigned  to  Carpiodes. 

28  a 
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CARPIODES,  Rafin. 

Gen.  Char. — Mouth  rather  small,  inferior,  protractile,  tubuliform  when  protracted,  surrounded  by  narrow  lips,  transversly 
folded.  Lower  jaw  shorter  than  the  upper. 

Syn. —  Carpiodes,  Rafin.  Iehthyol.  Ohiens.,  1820,  56. — Agass.  in  Amer.  Journ.  of  Sc.  and  Arts,  second  series,  XIX,  1855,  74. 

The  above  are  the  only  characters  which  we  have  so  far  been  able  to  detect  as  properly 
belonging  to  Carpiodes,  leaving  aside  the  pharyngeal  hones  and  the  teeth.  In  Bubalichthys 
“the  mouth  opens  obliquely  downwards  and  forwards,  the  lower  jaw  being  nearly  as  long  as  the 
upper.  The  lips  are  small  and  granulated.”  In  Ictiobus  “the  mouth  opens  directly  forwards, 
and  is  large  and  round.  The  lips  are  small,  smooth  and  thin.”  Whatever  else  has  been 
said  concerning  generic  differences  between  these  three  genera  we  have  not  found  them  to  apply 
strictly.  But,  as  already  stated,  we  lack  materials,  for  the  present,  and  must  defer  to  a  future 
opportunity  the  revision  of  this  curious  group  of  fishes. 

CARPIODES  DAMALIS,  Grd . 

Plate  XL VIII,  Pigs.  1 — 4. 

Spec.  Char. — Head  constituting  the  fifth  part  of  the  total  length.  Eye  sub-circular,  its  diameter  being  contained  four  times 
and  a  half  in  the  length  of  the  side  of  the  head.  Angle  of  the  mouth  reaching  a  vertical  line  drawn  in  advance  of  the  pupil. 
Insertion  of  ventral  fins  opposite  the  seventh  ray  of  the  dorsal.  Caudal  posteriorly  concave.  Dorsal  fin  superiorly  concave. 
Lower  fins  moderately  developed.  Scales  deeper  than  long,  grooved  on  all  sides.  Reddish  brown  above  ;  silvery  beneath. 

Syn. — Carpiodes  damalis,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  170. 

I  have  before  me  a  specimen  of  this  species  measuring  seven  inches  and  three-quarters  in 
total  length.  The  greatest  depth  of  the  body  is  contained  about  three  times  and  a  half  in  that 
length,  whilst  the  head  constitutes  the  fifth  part  of  it.  The  dorsal  is  much  longer  than  high 
anteriorly  ;  its  anterior  margin  is  nearer  the  end  of  the  snout  than  the  insertion  of  the  caudal 
fin,  which  is  posteriorly  concave.  The  origin  of  the  ventrals  is  situated  opposite  the  fifth 
developed  ray  of  the  dorsal,  the  seventh  in  the  series.  The  pectorals  are  small.  The  branchi- 
ostegals  are  three  on  either  side. 

Br.  Ill :  III ;  D  21 ;  A  10  ;  C  4,  1,  8,  8,  1,  3  ;  V  10  ;  P  16. 

The  anterior  two  rays,  in  both  the  dorsal  and  anal  fins,  are  rudimentary,  as  also  the  exterior 
one  in  the  ventrals. 

The  eye  is  sub-circular,  its  diameter  being  contained  four  times  and  a  half  in  the  length  of 
the  side  of  the  head.  The  snout  is  sub-conical.  A  line  drawn  perpendicularly  to  the  angle  of 
the  mouth  would  pass  in  advance  of  the  pupil.  The  suh-opercle  is  largely  developed,  and 
contrasts  greatly  with  its  reduced  size  in  C.  (J.)  tumidus,  figured  in  the  report  of  the  United 
States  and  Mexican  Boundary  Survey. 

The  scales  are  very  large  ;  thirteen  lateral  rows  may  he  counted  from  the  anterior  margin  of 
the  dorsal  to  the  insertion  of  the  ventrals.  They  are  somewhat  higher  than  long,  with 
radiating  furrows  all  around,  more  numerous  upon  the  anterior  section  than  elsewhere.  The 
lateral  line  undergoes  a  slight  fall  upon  the  thorax,  then  runs  straightway  to  the  base  of  the 
caudal  along  the  eighth  row  of  scales  under  the  anterior  margin  of  the  dorsal. 

References  to  the  figures. — Plate  XL VIII,  fig.  1,  represents,  size  of  life,  Carpiodes  damalis. 
Pig.  2,  a  scale  from  the  dorsal  region.  Pig.  3,  a  scale  from  the  lateral  line.  Pig.  4,  a  scale 
from  the  abdominal  region. 
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List  of  specimens. 


Catal. 

No. 

Corr.  No. 

of  teeth. 

No.  of 

spec. 

Age. 

Locality. 

When 

collected. 

Whence  obtained. 

Nature  of 
specimen. 

Collected  by — 

178 

2742 

i 

Adult. 

Milk  river,  affluent  of 

1853 

Gov.I.  I.  Stevens... 

Alcoholic. 

Dr.  Geo.  Suckley... 

Upper  Missouri. 

178 

■2742 

12 

Young 

1853 

179 

1 

Fort  Pierre,  Neb . 

1854 

Dr.  Tno.  TCvans. .... 

■ 

MOXOSTOMA,  Rafin. 

Gen.  Char. — The  body  is  elongated,  compressed  ;  the  head  small ;  the  mouth  small  also,  opening  obliquely  forwards  and 
downwards.  The  lips  are  small  and  transversely  ridged  ;  the  inferior  one  being  slightly  bilobed.  The  anterior  margin  of 
the  dorsal  is  situated  in  ’  advance  of  the  insertion  of  the  ventrals .  The  dorsal  fin  itself  is  either  higher  than  long,  or  else  its 
length  is  equal  to  its  height,  varying  somewhat  according  to  the  sexes,  as  well  as  the  anal,  which  is,  however,  always  deeper 
than  long.  The  shaft  of  the  pharyngeal  bones  constitutes  a  very  open  curve,  the  convex  margin  of  which  is  regular  and  entire. 
The  teeth  themselves  are  very  much  compressed,  strongly  curved  inwardly,  and  much  larger  inferiorly  than  superiorly. 

Stn. — Moxostoma,  Rafin.  Ichth.  Ohiens.  1820,  54 — Agass.  in  Amer.  Journ.  of  Sc.  2d  series,  XIX,  1855,  84. — Grd.  in 
Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  170. 

The  most  striking  character  by  which  this  genus  may  be  recognized  amongst  the  other 
cyprinoids,  it  must  be  conceded,  is  the  absence  of  that  lateral  line  possessed  by  almost  every 
fish.  In  other  respects  it  resembles  Ptychostomus  and  Catostomus,  from  which  it,  however, 
differs  by  the  structure  of  the  pharyngeal  bones  and  the  teeth. 

The  scales  are  longer  than  deep,  and  so  very  much  imbricated  that  they  appear  deeper  than 
long.  They  are  furrowed  upon  their  anterior  and  posterior  sections  ;  the  grooves  being  much 
more  numerous  posteriorly  than  anteriorly,  giving  often  the  body  a  striated  appearance. 

MOXOSTOMA  CLAVIFORMIS,  Grd. 

Plate  XL VIII,  Figs.  5 — 9. 

Spec.  Char. — Head  constituting  the  fifth  of  the  total  length.  Mouth  rather  small;  lips  conspicuously  plaited  or  ridged. 
Eye  moderate  sized,  circular  ;  its  diameter  contained  about  four  times  in  the  length  of  the  side  of  the  head.  Anterior  margin 
of  dorsal  fin  nearer  the  snout  than  the  base  of  the  caudal.  Ventrals  inserted  opposite  the  fifth  ray  of  the  dorsal.  Caudal  fin 
posteriorly  concave.  Anal  fin  narrow  and  deep.  Scales  much  longer  than  deep,  very  much  imbricated.  Yellowish  brown, 
rather  dusky  along  the  dorsal  region . 

Stn. — Moxostoma  claviformis,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  171. 

Its  general  outline  has  a  club-shaped  appearance,  a  trait,  though  more  or  less  generical,  is 
especially  characteristic  here.  The  largest  specimens  which  we  have  examined  are  four  inches 
in  total  length,  and  in  all  probability  not  very  immature.  The  greatest  depth,  taken  across 
the  pectoral  region,  is  contained  four  times  and  a  half  in  the  total  length,  in  which  the  head 
enters  five  times.  The  eye  is  circular  and  moderate  in  development,  contained  a  little  over 
four  times  in  the  length  of  the  side  of  the  head.  The  upper  margin  of  the  dorsal  fin  is  sub- 
convex  ;  its  anterior  margin  is  nearer  the  tip  of  the  snout  than  the  insertion  of  the  caudal  fin. 
The  caudal  is  concave  posteriorly ;  the  anal  narrow  and  deep.  The  ventrals  are  inserted  opposite 
the  fifth  ray  (or  third  developed  one)  of  the  dorsal,  and  their  tips  do  not  extend  as  far  back  as 
the  tips  of  the  posterior  rays  of  the  dorsal  fin  when  bent  along  the  dorsal  line. 
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D  13  ;  A  10-;  C  4,  1,  8,  8,  1,  3  ;  V  9  ;  P  15. 

The  scales  are  sub-elliptical  in  general  shape,  presenting  no  grooves  upon  their  lateral 
sections,  but  few  upon  the  anterior  section,  and  numerous  posteriorly  upon  that  section  of  the 
scale  that  is  exposed. 

The  color  is  yellowish  brown,  lighter  beneath  than  above,  where  a  dusky  hue  sometimes 
prevails.  •  The  sides  and  inferior  surface  of  the  head  are  likewise  rather  yellowish  olive. 

References  to  the  figures. — Plate  XL VIII,  fig.  5,  represents  Moxostoma  claviformis,  size  of 
life.  Fig.  6,  an  outline  from  above.  Fig.  7,  a  section  of  the  body,  taken  across  the  line  of 
greatest  depth.  Fig.  8,  a  scale  from  the  dorsal,  region.  Fig.  9,  a  scale  from  the  abdominal 
region. 

List  of  specimens. 


Catal. 

No.  of 

Age. 

Locality. 

When 

Whence  obtained. 

Orig. 

Nature  of 

Collected  by — 

No. 

spec. 

collected. 

No. 

specimen. 

165 

5 

Adult  & 

Coal  Creek,  tributary  of  south 

1853 

Lt.  A.  W.  Whipple 

VI 

Alcoholic. 

H.  B.  Mollhausen. 

Young. 

fork  of  Canadian  river. 

PTYCHOSTOMDS,  Agass. 

Gen.  Char. — Head  short  and  stout.  Mouth  protractile  and  directed  downwards.  Transverse  folds  or  ridges  upon  the  lips. 
Inferior  lip  but  slightly  lobed.  Body  sub-fusiform,  elongated,  covered  with  well  developed  scales,  as  large  anteriorly  as 
posteriorly. 

Syn. — Ptychostomvs,  Agass.  in  Amer.  Journ.  of  Sc.  2d  series,  XIX,  1855,  88. — Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad. 

VIII,  1856,  172. 

Resembles-  Gatostomus  in  its  general  appearance.  The  height  of  the  dorsal  may  be  either 
equal  to  its  length  or  somewhat  higher  than  long.  The  wing-like  expansions  of  the  pharyngeals 
is  anything  but  characteristic  of  this  genus.  The  conspicuous  lateral  line  will  at  once  dis¬ 
tinguish  it  from  Moxostoma.  The  mouth  is  much  more  protractile,  and  directed  more  down¬ 
wards  than  in  the  latter  mentioned  genus. 

PT Y CHOSTOMUS  HAYDENI,  Grd. 

Plate  XLIX,  Figs.  1 — 4. 

Spec.  Char. — Body  sub-fusiform.  Head  contained  five  times  and  a  half  in  the  total  length.  Eye  sub-circular,  moderate 
sized;  its  diameter  entering  five  times  in  the  length  of  the  side  of  the  head.  Dorsal  fin  higher  than  long  ;  its  anterior  margin 
being  much  nearer  the  tip  of  the  snout  than  the  insertion  of  the  caudal.  The  latter  is  furcated.  Insertion  of  ventral  fins 
situated  opposite  the  middle  of  the  dorsal.  Anal  much  deeper  than  broad.  Pectoral  moderate  sized.  Scales  longer  than 
deep,  furrowed  upon  their  anterior  and  posterior  sections. 

Syn. — Ptychostomus  haydeni,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  172. 

The  head  is  contained  five  times  and  a  half  in  the  total  length.  The  body  is  sub-fusiform, 
very  regular  in  its  outline.  The  eye  is  sub-circular  and  moderate  in  its  development ;  ifcs 
diameter  being  contained  five  times  in  the  length  of  the  side  of  the  head.  The  opercle  is 
largely  developed,  whilst  the  sub-opercle  is  small,  a  character  which  is  more  or  less  generical. 
The  dorsal  fin  is  somewhat  higher  than  long  ;  its  upper  margin  is  sub-concave,  its  anterior 
margin  being  nearer  the  tip  of  the  snout  than  the  base  of  the  caudal.  The  caudal  is  furcated. 
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The  origin  of  the  ventrals  is  situated  in  advance  of  the  middle  of  the  dorsal.  The  tips  of  the 
pectorals  reach  a  vertical  line  drawn  from  the  origin  of  the  dorsal. 

D  16  ;  A  10  ;  0  4,  1,  8,  8,  1,  3  ;  Y  10  ;  P  17. 

There  are  two  rudimentary  rays  at  the  anterior  margin  of  both  the  dorsal  and  the  anal,  and 
one  at  the  exterior  margin  of  the  ventrals  ;  these  are  all  summed  up  in  the  formula.  Thirteen 
rows  of  scales  may  be  counted  between  the  origin  of  the  ventrals  and  the  anterior  margin  of  the 
dorsal ;  the  scales  themselves  are  longer  than  deep,  provided  with  radiating  furrows  upon  their 
anterior  and  posterior  sections,  the  margin  of  which  is  irregularly  convex.  The  lateral  line 
runs  through  the  median  row  of  scales. 

References  to  the  figures. — Plate  XLIX,  fig.  1,  represents,  size  of  life,  Ptychostomus  haydeni, 
from  the  Yellowstone  river.  Fig.  2,  a  scale  from  the  dorsal  region.  Fig.  3,  a  scale  from  the 
lateral  line.  Fig.  4,  a  scale  from  the  abdominal  region. 
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Catal. 
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No.  of 

Age. 

Locality. 

When 

Whence  obtained. 

Nature  of 

Collected  by — 

No. 

No.  of  teeth 

spec. 

collected. 

specimen. 

172 

2759 

2 

Adult. 

Yellowstone  river . 

1854 

Col.  A.  Vaughan  . 

Alcoholic. 

Dr.P.  V.  Hayden 

173 

1 

. .do. . 

Missouri  river  at  Fort  Pierre 

1854 

Gov.  1. 1.  Stevens  . 

. . . .do. . . . 

Dr.  John  Evans. 

ACOMUS,  Girard. 

Gen.  Char. — The  head  is  very  elongated ;  the  lips  being  papillated  and  the  lower  one  very  deeply  cleft.  The  dorsal  fin  is  higher 
than  long,  and  the  scales  are  much  smaller  upon  the  anterior  region  of  the  body  than  posteriorly.  The  pharyngeals  are 
gently  arched  and  not  expanded;  the  teeth,  compressed  and  bituberculated,  the  inner  projection  conspicuous;  the  outer  one 
obsolete,  though  existing. 

Syn. — Acomus,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  173. 

The  lips  being  papillated  and  the  inferior  one  cleft  as  in  Catostomus,  the  distinction  between 
this  genus  and  the  one  just  alluded  to  consists  chiefly  in  a  more  elongated  head  and  the  dispro¬ 
portion  in  the  size  of  the  scales  of  the  anterior  and  posterior  region  of  the  body.  The 
pharyngeal  hones  and  teeth  will  also  afford  some  structural  peculiarities,  enabling  us  to 
discriminate  between  the  species  belonging  to  either  of  these  two  genera. 

1.  ACOMUS  GENEROSUS,  Grd.- 

Spec.  Char. — Head  constituting  the  fifth  of  the  total  length ;  mouth  moderate  sized ;  lips  rather  small,  covered  with  uniform 
granules.  Eye  small,  sub-circular;  its  diameter  entering  five,  times  in  the  length  of  the  side  of  the  head.  Anterior  margin  of 
dorsal  fin  equi-distant  between  the  extremity  of  the  snout  and  the  insertion  of  the  caudal.  Extremities  of  ventrals  not  reaching 
the  vent ;  their  origin  taking  place  under  the  posterior  third  of  the  dorsal.  Olivaceous  above,  blotched  with  blackish ;  yellowish 
olive  beneath.  Fins  unicolor. 

Syn. — Catostomus  ( Acomus )  generosus,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  174. 

It  is  a  rather  short  and  contracted  species,  particularly  when  compared  to  A.  griseus.  The 
head  constitutes  about  the  fifth  of  the  total  length.  The  lips  are  less  developed  than  in  A. 
griseus,  and  the  tubercles  uniform  throughout.  The  eye  is  moderate  sized  and  sub-circular  ;  its 
diameter  entering  five  times  in  the  length  of  the  side  of  the  head.  The  anterior  margin  of  the 
dorsal  fin  is  equi-distant  between  the  tip  of  the  snout  and  the  insertion  of  the  caudal  fin.  The 
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scales  are  larger  than  in  A.  griseus,  especially  those  on  the  anterior  portion  of  the  body.  The 
lateral  line  runs  nearly  straight  along  the  middle  of  the  flanks  to  the  base  of  the  caudal. 

The  color  of  the  dorsal  region  and  sides  of  the  body  is  olivaceous,  obscurely  dark  blotched  ; 
the  inferior  regions  being  unicolor,  yellowish  olive.  All  the  fins  assume  the  latter  tint. 


List  of  specimens. 


Catal. 

No. 

No.  of! 

spec. 

Locality. 

When  col¬ 
lected. 

Whence  obtained. 

Nature  of 

specimen. 

Collected  by — 

256 

3 

Cottou-wood  creek,  Utah.. 

1854 

Lieut.  E.  G.  Beckwith  .. 

Alcoholic  ... 

Lieut.  E.  G.  Beckwith  .. 

2.  ACOMUS  GRISEUS,  Grd. 

Plate  XLIX,  Figs.  5 — 9. 

Spec.  Char. — Head  constituting  the  fifth  of  the  entire  length.  Mouth  moderate  sized.  Granules  of  lower  lip  largest  close 
to  the  mouth.  Eye  small,  sub-elliptical;  its  longitudinal  diameter  entering  about  seven  times  in  the  length  of  the  side  of  the 
head.  Anterior  margin  of  dorsal  fin  equi-distant  between  the  extremity  of  the  snout  than  the  insertion  of  the  caudal. 
Extremities  of  ventrals  not  reaching  the  vent ;  their  origin  taking  place  under  the  posterior  third  of  the  dorsal.  Greyish  brown 
above ;  whitish  or  yellowish  beneath. 

Syr. — Catostomus  ( Acomm )  griseus,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  174. 

The  body  is  slender,  gracefully  fusiform  in  its  outline,  the  head  forming  the  fifth  of  the 
entire  length.  The  longitudinal  diameter  of  the  eye  is  contained  seven  times  in  the  length  of 
the  side  of  the  head  in  the  adult,  and  five  times  in  the  young.  The  anterior  margin  of  the 
dorsal  is  equi-distant  between  the  tip  of  the  snout  and  the  insertion  of  the  caudal  fin.  The 
ventrals  are  inserted  opposite  the  posterior  third  of  the  dorsal.  The  anal  is  slender. 

D  13  ;  A  10  ;  0  6,  1,  8,  8,  1,  5  ;  V  10  ;  P  16. 

The  scales  are  elliptical  in  their  outline,  exhibiting  radiating  furrows  upon  their  entire 
periphery.  In  the  lateral  line  they  assume  various  sizes  and  shapes. 

The  color  of  the  upper  regions  is  greyish  brown  ;  the  inferior  regions  being  whitish  or 
yellowish.  The  dorsal  and  caudal  are  olivaceous  ;  the  anal  and  ventrals  yellowish,  whilst  the 
pectorals  are  greyish  above  and  yellowish  beneath. 

References  to  the  figures. — Plate  XLIX,  fig.  5,  represents  Acomus  griseus ,  size  of  life.  Fig.  6 
is  a  scale  from  the  dorsal  region.  Figs.  7  and  8,  scales  from  the  lateral  line.  Fig.  9,  a  scale 
from  the  abdominal  region. 


List  of  specimens. 


Catal. 

No. 

Cor.  No. 

of  teeth. 

No.  of 

spec. 

Locality. 

When  col¬ 
lected. 

Whence  obtained. 

Nature  of 
specimen. 

Collected  by — 

259 

2805 

2 

Sweetwater  Fork  of  Platte 

river,  Nebraska. 

1853 

J.  S.  Bowman . 

Alcoholic.... 

J.  S.  Bowman . 
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3.  ACOMUS  LACTARIUS,  Grd. 

Plate  L. 

Spec.  Char. — Head  constituting  somewhat  less  than  the  fifth  of  the  total  length.  Mouth  small ;  lips  well  developed,  covered 
with  uniform  granules.  Eye  large,  sub-circular ;  its  diameter  entering  five  times  in  the  length  of  the  side  of  the  head.  Anterior 
margin  of  dorsal  fin  somewhat  nearer  the  insertion  of  the  caudal  than  the  extremity  of  the  snout.  Insertion  of  ventrals  situated 
opposite  the  posterior  half  of  the  dorsal ;  their  tip  extending  to  the  vent.  Greyish  brown  above;  greyish  white  beneath. 

Syn. — Catostomus  ( Acomus )  lactarius,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  174. 

It  is  closely  allied  to  the  preceding  species,  from  which  it  differs  by  a  stouter  head,  larger 
eyes,  and  larger  scales  on  the  body.  The  scales  are  longer  than  deep,  sub-quadrangularly 
elliptical,  with  radiating  furrows  upon  their  anterior  and  posterior  sections  alone  ;  a  trait  of 
structure  by  which  they  may  readily  he  distinguished  from  those  of  the  preceding  species.  The 
upper  margin  of  the  dorsal  fin  is  concave,  whilst  it  is  nearly  straight  in  A.  griseus. 

D  13  ;  A  10  ;  C  4,  1,  8,  8,  1 ,  5  ;  Y  11  ;  P  17. 

The  color  is  greyish  brown  above,  and  greyish  white  beneath.  The  fins  being  greyish  olive. 

References  to  the  figures. — Plate  L,  fig.  1,  represents  Acomus  lactarius ,  size  of  life.  Fig.  2,  a 
scale  from  the  dorsal  region.  Fig.  3,  a  scale  from  the  lateral  line.  Fig.  4,  a  scale  from  the 
abdominal  region.  Fig.  5,  the  young  of  the  same  species. 


List  of  specimens. 


Catal. 

Cor.  No. 

No.  of 

Age. 

Locality. 

When  col¬ 

Whence  obtained. 

Nature  of 

Collected  by — 

No. 

of  teeth. 

spec. 

lected. 

specimen. 

257 

2804 

2 

Adult. 

Milk  river,  affluent  of 

1853  ■ 

Gov.  1. 1.  Stevens. 

Alcoholic.. 

Dr.  Geo.  Suckley.  -- 

Upper  Missouri. 

258 

5 

Young. 

. . do . 

_ do _ 

CATOSTOMUS,  Lesu. 

Gen.  Char. — Head  moderately  elongated.  Lips  papillated ;  lower  one  deeply  cleft.  The  dorsal  fin  is  generally  longer  than 
high,  and  the  size  of  the  scales  nearly  equal  anteriorly  and  posteriorly.  The  pharyngeals  are  provided  with  a  little  expansion 
inferiorly ;  the  teeth  being  compressed,  with  the  inner  projection  of  the  crown  alone  developed. 

Syn. — Catostomus,  Lesu.  in  Jour.  Acad.  Nat.  Sc.  Philad.  1, 1817,  89. — Rafin.  Ichth.  Ohiens.  1820,  53. — Cuv.  R6gn.  Aniin. 

2d  ed.  11,1829;  &,  ed.  illustr.  Poiss.  220. — Storer,  Rep.  Fish.  Mass.  1839,83;  Synops.  1846, 166 ;  &, 
Hist.  Fish  Mass,  in  Mem.  Amer.  Acad.  New  S.  V,  1855,  290.— DeKay,  N.  Y.  Faun.  IV,  1842,  196.— Heck. 
in  Russeg.  Reisen,  I,  h,  1842, 1022. — Cuv.  &  Val.  Hist.  nat.  Pois.  XVII,  1844, 418. — Agass.  Lake  Sup.  1850, 
356;  &,  in  Amer.  Joum.  Sc.  2d  ser.  XIX,  1855,  92. — Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  174. 

As  characterized  above,  this  genus  contains  yet  numerous  species,  and,  what  is  very  curious, 
it  includes  several  species  from  the  western  slope  of  the  Rocky  mountains,  together  with  those 
originally  known  in  the  eastern  States. 
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1.  CATOSTOMUS  OCCIDENTALS,  Ayres. 

Spec.  Char. — Head  constituting  less  than  the  fifth  of  the  total  length.  Eye  of  medium  size;  mouth  rather  small;  labial 
papillae  small  and  rather  inconspicuous.  Isthmus  very  broad.  Dorsal  fin  longer  than  high ;  its  anterior  margin  nearly  equi¬ 
distant  between  the  extremity  of  the  snout  and  the  insertion  of  the  caudal.  The  anterior  margin  of  the  ventrals  corresponds  to 
the  middle  of  the  dorsal,  and  is  nearer  the  extremity  of  the  snout  than  the  tip  of  the  lower  lobe  of  the  caudal.  Posterior 
extremity  of  anal  fin  reaching  the  rudimentary  rays  at  the  inferior  lobe  of  the  caudal,  which  is  moderately  emarginated. 
Scales  moderate.  Upper  regions  of  a  greyish  lead  tint ;  beneath  of  a  soiled  yellow  or  white. 

Syn. — Catostomus  occidentalis,  Ayres,  in  Proc.  Cal.  Acad.  Nat.  Sc.  I,  1854,  18. — Agass.  in  Amer.  Journ.  of  Sc.  2d  Ser  .XIX, 
1854,  94.— Grd.  in  Proc.  Acad..Nat.  Sc.  Philad.  VIII,  1856, 174. 

This  species  has  been  described  under  the  same  name  almost  simultaneously  by  two  different 
naturalists,  one  in  the  west,  the  other  in  the  east.  It  is  brought  to  the  market  of  San  Francisco, 
and  said  to  be  quite  common  in  the  Sacramento  and  San  Joaquin  rivers.  The  largest  specimen 
we  have  examined  measures  twelve  inches  and  a  half ;  we  have  counted  the  rays  of  the  fins  as 
follow  : 

D  2,  13  +  1  ;  A  2,  8  ;  C  7,  1,  8,  8,  1,  6  ;  Y  1,  11 ;  P  18. 

The  scales  are  moderate  sized,  somewhat  longer  than  deep,  posteriorly  rounded,  anteriorly 
obtuse  angled  and  laterally  linear.  Numerous  radiating  grooves  may  he  observed  upon  the 
anterior  and  posterior  sections. 


List  of  specimens. 


Catal. 

No. 

Corresponding 

No.  of  teetb. 

No.  of 

spec. 

Age. 

Locality. 

When 

collected. 

Whence  obtained. 

Nature  of 

specimen. 

Collected  by — 

241 

2794 

2 

Adult. 

SanFrancisco,Cal. 

1855 

Lt.  R.  S.  Williamson. 

Alcoholic . 

Dr.  John  S.  Newberry. 

2.  CATOSTOMUS  LABIATUS,  Ayres. 

Spec.  Char. — Head  constituting  the  fifth  of  the  total  length.  Eye  small.  Mouth  of  medium  size ;  labial  papillae  conspicuously 
developed.  Dorsal  fin  higher  than  long ;  its  anterior  margin  nearer  the  extremity  of  the  snout  than  the  base  of  the  caudal. 
Pectoral  fins  quite  elongated  and  well  developed.  Insertion  of  ventrals  situated  opposite  the  posterior  third  of  the  base  of  the 
dorsal,  and  nearer  the  extremity  of  the  snout  than  the  tip  of  .the  lower  lobe  of  the  caudal.  Posterior  extremity  of  anal  fin 
extending  to  the  rudimentary  rays  of  the  caudal.  The  scales  are  large.  The  upper  regions  are  black,  the  lower  half  of  the 
sides  clouded  black  and  yellow,  whilst  the  belly  and  the  inferior  surface  of  the  head  are  yellow,  almost  unicolor. 

Syn. — Catostomus  labiatus,  Ayres,  in  Proc.  Cal.  Acad.  Nat.  Sc.  1, 1855,  32. — Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII, 
1856,  175. 

Is  easily  distinguished  from  the  preceding  species  by  its  dorsal  fin,  which  is  higher  than  long, 
its  larger  mouth,  larger  lips,  and  more  conspicuous  labial  papillae.  The  eye  is  smaller,  since  its 
diameter  enters  somewhat  over  seven  times  in  the  length  of  the  head.  We  count  the  rays  as 
follow : 

D  2,  11  +  1  ;  A  1,8;  C  4,  1,  9,  8,  1,  5  ;  V  1,  10 ;  P  17. 

The  scales  are  large,  deeply  imbricated,  longer  than  deep,  sub-elliptical  in  their  outline,  laterally 
almost  linear,  with  numerous  radiating  grooves  upon  their  anterior  and  posterior  sections, 
extending  even  sometimes  to  the  lateral  sections  with  a  proclivity  of  being  directed  towards  the 
anterior  margin. 

The  color  is  dark  blackish  brown  above,  becoming  lighter  on  the  sides,  which  are  blotched  ; 
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the  inferior  surface  of  the  head  and  abdomen  being  yellowish  or  whitish.  The  specimen  before 
ns  measures  fifteen  inches  in  total  length. 


List  of  specimens. 


Catal 

No. 

Corresponding 
No.  of  teeth. 

No.  of 

spec. 

Age. 

Locality. 

When 

collected. 

Whence  obtained. 

Nature  of  ' 

specimen. 

Collected  by — 

239 

2792 

i 

Adult. 

Klamath  lake,  Cal. 

1855 

Lt.  R.  S.  Williamson. 

Alcoholic. 

Dr.  John  S  Newberry. 

3.  CATOSTOMUS  MACROCHEILUS,  G-rd. 

Spec.  Char. — Head  constituting  the  fifth  of  the  total  length.  Eye  of  medium  size.  Mouth  large,  provided  with  large  lips 
and  conspicuous  labial  papillae.  Isthmus  very  broad.  Dorsal  fin  much  longer  than  high ;  its  anterior  margin  nearly  equi¬ 
distant  between  the  extremity  of  the  snout  and  the  insertion  of  the  caudal.  Insertion  of  ventrals  situated  opposite  the  anterior 
third  of  the  dorsal,  and  nearer  the  extremity  of  the  snout  than  the  tip  of  the  lower  lobe  of  the  caudal.  Posterior  extremity 
of  the  anal  extending  beyond  the  rudimentary  rays  of  the  caudal,  which  is  posteriorly  crescent-shaped.  Scales  rather  large. 
Bluish  black  above ;  whitish  beneath. 

Syn. — Catostomusmacrocheilus,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  175. 

This  species  is  very  different  from  the  preceding  two  ;  the  head  is  larger  and  more  elongated  ; 
the  mouth  larger,  and  hence  much  larger  lips,  covered  with  large  papillae.  The  scales  which 
cover  the  body  are  larger  than  in  G.  occidentalism  and  smaller  than  in  G.  labiatus.  The  head 
constitutes  the  fifth  of  the  total  length  ;  the  horizontal  diameter  of  the  eye  is  contained  nearly 
six  times  in  the  length  of  the  side  of  the  head.  The  head  itself  is  sub-quadrangularly  pyramidal, 
anteriorly  truncated  with  the  upper  edge  of  the  snout  projecting.  The  anterior  margin  of  the 
dorsal  is  a  little  nearer  the  end  of  the  snout  than  the  insertion  of  the  caudal  fin  ;  its  upper 
margin  is  concave  ;  its  base  enters  over  six  times  and  a  half  in  the  total  length.  The  anal  is 
well  developed,  for,  its  tip  extends  beyond  the  base  of  the  caudal.  The  ventrals  are  inserted  in 
advance  of  the  middle  of  the  dorsal.  The  pectorals  are  large  and  elongated. 

D  2,  14  +  1  ;  A  1,  8  ;  C  5,  1,  8,  8,  6  ;  Y  11 ;  P  18. 

The  scales  are  nearly  as  deep  as  long,  irregularly  rounded,  well  imbricated,  with  radiating 
grooves  upon  their  anterior  and  posterior  sections.  The  specimen  observed  measures  sixteen 
inches  in  total  length. 

The  dorsal  region  above  the  lateral  line  is  bluish  black  ;  a  darker  broad  streak  may  be  traced 
along  and  below  the  lateral  line,  over  the  side  of  the  head  across  the  orbit.  The  rest  of  the 
flank  is  of  a  metallic  yellow,  which  extends  similarly  over  the  side  of  the  head,  the  inferior 
surface  of  which,  as  well  as  the  abdomen,  are  whitish. 


List  of  specimens. 


Catal. 

No. 

Corresponding 

No  of  teeth. 

No.  of 

spec. 

Age. 

Locality. 

When 

collected. 

Whence  obtained. 

Nature  of 
specimen. 

Collected  by — 

240 

2793 

i 

Adult. 

Astoria,  Oregon. 

1854 

Lt.  W.  P.  Trowbridge. 

Alcoholic . 

Lt.  Trowbridge . 
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4.  CATOSTOMUS  SUCKLII,  Grd. 

Plate  LI. 

Spec.  Char. — Head  constituting  the  fifth  of  the  entire  length.  Eye  small.  Mouth  rather  small ;  lips  moderately  developed, 
covered  with  conspicuous  papillae.  Isthmus  of  medium  width.  Dorsal  fin  as  high  as  long ;  its  anterior  margin  somewhat  nearer 
the  insertion  of  the  caudal  fin  than  the  extremity  of  the  snout.  Insertion  of  ventrals  a  little  in  advance  of  the  middle  of  the 
dorsal,  and  equi-distant  between  the  extremity  of  the  snout  and  the  fork  of  the  caudal.  Posterior  extremity  of  anal  extending 
beyond  the  rudimentary  rays  of  the  caudal.  Greyish  olive  above ;  yellowish  olive  beneath. 

Syn. — Catostomus  sucklii,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856, 175. 

The  head  forms  the  fifth  of  the  entire  length.  It  is  sub-quadrangular,  the  upper  surface 
rather  sloping  towards  the  blunt  snout.  The  eye  is  small  and  sub-elliptical  ;  its  horizontal 
diameter  being  contained  somewhat  over  five  times  in  the  length  of  the  side  of  the  head.  The 
anterior  margin  of  the  dorsal  fin  is  equi-distant  between  the  tip  of  the  snout  and  the  insertion 
of  the  caudal.  Its  height  is  equal  to  its  length,  and  its  upper  margin  is  slightly  concave.  The 
posterior  margin  of  the  caudal  is  deeply  emarginated,  crescent-shaped.  The  insertion  of  the 
ventrals  is  situated  somewhat  in  advance  of  the  middle  of  the  dorsal  fin. 

D  2,  12  ;  A  2,  8  ;  C  5,  1,  8,  8,  1,  4  ;  V  10  ;  P  18. 

The  scales  are  large  and  but  a  little  smaller  anteriorly  than  posteriorly  ;  they  are  sub¬ 
elliptical  in  shape,  longer  than  deep,  with  their  anterior  and  posterior  margins  irregular, 
exhibiting  radiating  grooves  upon  the  anterior  and  posterior  sections.  The  upper  regions  are 
greyish  olive,  and  the  inferior  regions  yellowish  olive.  The  young  being  of  a  darker  and  less 
yellowish  tint. 

References  to  the  figures. — Plate  LI,  fig.  1,  represents  the  adult  Catostomus  sucldii ,  size  of 
life.  Fig.  2  is  a  scale  from  the  dorsal  region.  Fig.  3,  a  scale  from  the  lateral  line.  Fig.  4, 
a  scale  from  the  abdominal  region.  Fig.  5  is  the  young  of  the  same  species. 


List  of  specimens. 


Catal. 

No. 

Cor.  No. 

of  teeth. 

No.  of 

spec. 

Age. 

Locality. 

When 

collected. 

Whence  obtained. 

Nature  of 

specimen. 

Collected  by — 

175 
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Dr.  Geo.  Suckley.. 

TEIBE  OF  CHONDROSTOMI 

The  characters  of  Chondrostomi,  as  derived  chiefly  from  the  American  representatives,  consist 
in  the  absence  of  barbels  ;  in  the  position  of  the  mouth,  which  is  generally  overhung  by  the 
upper  jaw,  and  sometimes  both  jaws  are  equal.  The  pharyngeal  teeth  are  of  the  grinding 
type  {Dentes  masticatorii )  and  cultriform  kind  {Dentes  cultriformes) ,  disposed  upon  a  single 
series,  with  one  exception  only,  and  that  occurs  occasionally  in  Campostoma.  I  say  occasionally , 
because  in  the  majority  of  cases  there  is  also  but  one  single  row  in  the  latter  genus.  Exoglossum 
is  removed  from  this  group,  of  which  it  has  none  of  the  characters,  except  the  absence  of 
barbels. 

Syn. — Chondrostomi,  Agass.  in  Amer.  Journ.  of  Sc.  2d  series,  XIX,  1855,  94. — Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII, 
1856,  175 
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This  group  has  to  include  a  much  greater  number  of  genera  and  species  than  was  formerly 
anticipated.  But,  as  a  group,  it  must  be  based  upon  characters  very  different  from  those  derived 
from  the  structure  of  the  mouth.  Indeed,  those  cartilaginous  maxillar  sheaths  so  prominent 
in  Ghondrostoma,  Cliondrocliylus ,  Chondrorhynclius  and  Lavinia,  gradually  become  less  and  less 
conspicuous,  until  we  find  but  a  thin  pelicle,  such  as  occurs  in  other  groups  of  the  same  family. 

DIONDA,  Girard. 

Gen.  Char. — Head  sub-conical  or  sub-pyramidal.  Mouth  small,  its  gape  somewhat  arched;  snout  overlaping  the  lower  jaw. 
Angle  of  the  mouth  not  extending  as  far  as  the  orbit.  The  eyes  are  large,  moderate  sized,  or  small.  The  isthmus  is  rather 
wide.  Insertion  of  ventrals  situated  under  the  anterior  margin  of  the  dorsal  or  posterior  to  it.  Caudal  furcated.  Pharyngeal 
bones  stout,  lower  limb  or  branch  as  long  as  the  upper.  The  teeth  are  of  the  cultriform  kind,  of  the  grinding  type,  compressed, 
not  hooked ;  four  are  observed  upon  a  single  row,  thus:  4 — 4. 

Syn. — Dionda,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856, 176. 

Resembles  Hyborhynclius ,  from  which  it  differs  by  a  smaller  and  more  pointed  head,  a  smaller 
mouth,  though  constructed  upon  the  same  plan  as  in  Hyborhynclius,  that  is,  the  lower  jaw  being 
thin,  flat  and  rounded  upon  its  periphery.  The  body  is  more  slender  and  elongated,  the  snout 
more  protruding.  The  scales  are  either  large,  or  else  of  moderate  size,  and  the  lateral  line 
follows  more  or  less  the  middle  of  the  flanks.  The  dorsal  fin  is  higher  than  long,  and  shorter 
than  in  Hyborhynclius ,  and  the  anterior  ray  is  more  closely  united  to  the  next.  The  insertion 
of  the  ventrals  is  always  situated  posteriorly  to  the  anterior  margin  of  the  dorsal,  or  under  it, 
never  in  advance  of  it.  The  pharyngeal  bones  are  stouter  than  in  Hyborhynclius,  the  lower 
branch  or  limb  has  the  same  length  as  the  upper  ;  both  are  more  curved,  thus  rendering  the 
convexity  of  that  bone  more  conspicuous ;  it  is  expanded  as  usual.  The  teeth  are  similar  to 
those  of  Hyborliynchus,  being,  however,  not  quite  so  compressed  and  not  hooked. 

This  genus  is  closely  allied  to  Campostoma,  and  since  our  Diondae  are,  generally  speaking, 
small  fishes,  we  should  not  be  surprised  at  hearing  that  some  of  the  species  of  Campostoma , 
while  yet  immature,  could  not  always  be  easily  distinguished  from  them,  for,  the  mouth  is, 
properly  speaking,  not  smaller  than  in  Campostoma. 

As  to  the  genus  Campostoma  itself,  it  is  treated  of  in  the  £ ‘Ichthyology  to  the  United  States 
and  Mexican  Boundary  Survey,”  where  three  species  are  figured  and  described.  Several  species 
of  Dionda  are  likewise  illustrated  in  the  same  report. 

1.  DIONDA  EPISCOPA,  Grd. 

Spec.  Char. — Body  slender  and  sub-fusiform.  Head  sub-conical,  blunt  anteriorly,  constituting  the  fifth  of  the  total  length. 
Eye  large  and  sub-circular.  Gape  of  mouth  slightly  arched,  its  angle  not  extending  as  far  as  a  vertical  line  drawn  in  advance 
of  the  orbit.  Caudal  fin  entering  five  and  a  half  times  in  the  total  length.  Insertion  of  ventrals  situated  somewhat  posteriorly 
to  the  anterior  margin  of  the  dorsal.  Scales  large  deeper  than  long.  Blackish  brown  above,  yellowish  white  beneath,  spread 
all  over  with  dark  dots ;  a  blaek  streak  from  the  snout  across  the  orbit  to  the  base  of  the  caudal,  where  a  black  spot  is  likewise 
observed. 

Syn. — Dionda  episcopa  Grd.,  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  177. 

The  body  is  slender  and  graceful,  sub-fusiform  in  profile,  compressed,  with  the  back  slightly 
arched.  The  largest  specimens  observed  measuring  about  three  inches  and  a  quarter.  The 
head  is  large,  forming  about  the  fifth  of  the  total  length.  The  eye  is  large  and  sub-circular  ; 
its  diameter  being  contained  three  times  and  a  half  in  the  length  of  the  side  of  the  head :  once 
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in  advance  of  the  orbit.  The  fins  are  of  hut  moderate  development ;  the  insertion  of  the 
ventrals  is  situated  a  little  posteriorly  to  the  anterior  margin  of  the  dorsal.  The  formula  of  the 
rays  read  as  follows : 

D  2,  8 ;  A  2,  8  ;  C  8,  1,  9,  8,  1,  7  ;  V  8  ;  P  14. 

The  scales  are  large,  deeper  than  long/ with  radiating  furrows  upon  their  posterior  section 
only ;  the  lateral  line  following  the  middle  of  the  flanks. 

The  dorsal  region  is  "blackish  brown  ;  a  black  streak  is  observed  along  the  flanks,  just  above 
the  lateral  line,  extending  from  a  black  spot  at  the  base  of  the  caudal,  to  the  extremity  of 
the  snout.  The  inferior  region  is  yellowish  white  ;  minute  black  dots  being  spread  all  over  the 
body. 

List  of  specimens. 


Catal. 

No. 

Cor.  No. 

of  teeth. 

No.  of 

epee. 

Sex. 
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Collected  by — 

45 

2658 

12 

<?  Q 

Head  waters  of  Rio  Pecos. .. 

1854 

Capt.  John  Pope. 

Alcoholic 

Capt.  Pope _ 

2.  DIONDA  PAPALIS,  Gird. 

Spec.  Char. — Body  anteriorly  thickish,  sub-fusiform.  Head  sub-conical,  abbreviated,  forming  a  little  more  than  the  fifth  of 
the  total  length.  Eye  sub-circular.  Gape  of  the  mouth  slightly  arched ;  its  angle  not  reaching  a  vertical  line  drawn  in  advance 
of  the  orbit.  Caudal  fin  entering  five  times  and  a  half  in  the  entire  length.  Insertion  of  ventrals  situated  under  the  anterior 
margin  of  the  dorsal.  Scales  moderate,  deeper  than  long. 

Syn. — Dionda  papulis,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  178. 

The  head  in  this  species  is  rather  small,  but  rounded  off  upon  the  snout ;  it  forms  a  little 
more  than  the  fifth  of  the  entire  length.  The  eye  is  sub-circular  ;  its  diameter  entering  four 
times  in  the  length  of  the  side  of  the  head.  The  body  is  thickish  anteriorly,  sub-cylindrical, 
tapering  posteriorly.  The  dorsal  and  anal  fins  are  proportionally  well  developed.  The  caudal 
is  furcated  ;  the  ventrals  are  inserted  under  the  anterior  margin  of  the  dorsal.  The  scales  are 
moderate  sized,  deeper  than  long.  The  coloration  has  been  altered  to  a  uniform  black  subse¬ 
quently  to  its  immersion  in  alcohol  with  sundry  other  specimens. 
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39 

2653 
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Delaware  creek,  trib.  of  Rio  Pecos..  1854 

Capt.  John  Pope. 

Alcoholic  . 

Capt.  Pope . 

3.  DIONDA  PLUMBEA,  Grd. 

Plate  LII,  Figs.  21 — 25. 

Spec.  Char. — Body  elongated,  sub-fusiform,  compressed.  Head  sub-pyramidal,  anteriorly  blunt,  constituting  the  fifth  of  the 
total  length.  Gape  of  mouth  slightly  arched,  its  angle  not  extending  as  far  as  a  vertical  line  drawn  in  front  of  the  orbit.  The 
eye  is  large,  sub-circular.  The  caudal  fin  enters  about  six  times  in  the  total  length.  Insertion  of  ventrals  situated  slightly  back¬ 
wards  of  the  anterior  margin  of  the  dorsal.  Scales  moderate  sized,  deeper  than  long.  Greyish  brown  above  ;  whitish  or 
yellowish  beneath,  with  a  black  spot  at  the  base  of  the  caudal. 

Syn. — Dionda  plumbea,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  178. 
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Besides  the  other  peculiarities  of  structure  above  alluded  to,  this  species  may  readily  he 
distinguished  from  all  its  congeners  by  its  scales  being  the  smallest  so  far  observed  in  the  genus. 
The  diameter  of  the  eye  does  not  enter  quite  four  times  in  the  length  of  the  side  of  the  head  : 
once,  in  advance  of  the  anterior  rim  of  the  orbit.  The  isthmus  is  rather  wide  and  the  opercle 
quite  developed.  The  scales  themselves  are  somewhat  variable  in  their  aspect,  those  of  the  back 
and  belly  being  nearly  as  long  as  deep,  though  posteriorly  attenuated  ;  whilst  in  the  lateral 
line  they  are  deeper  than  long  and  sub-elliptical ;  radiating  furrows  existing  upon  the  posterior 
section  alone. 

The  color  is  greyish  above  and  whitish  or  yellowish  beneath  ;  the  base  of  the  caudal  fin 
exhibits  a  black  spot.  The  sides  and  under  surface  of  the  head  being  silvery. 

References  to  the  figures. — Plate  LII,  fig.  21,  represents  Dionda  plumbea,  size  of  life.  Fig.  22 
is  a  section  of  the  body  across  the  line  of  its  greatest  depth.  Fig.  23,  a  scale  from  the  dorsal 
region.  Fig.  24,  a  scale  from  the  lateral  line.  Fig.  25,  a  scale  from  the  abdominal  region. 
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4.  DIONDA  SPADICEA,  G  r  d  . 

Plate  LII,  Figs.  26 — 30: 

Spec.  Char. — Body  slender  and  sub-fusiform,  compressed.  Head  sub-conical,  constituting  about  the  sixth  of  the  total 
length.  Gape  of  mouth  very  slightly  arched,  its  angle  not  reaching  a  vertical  line  drawn  in  advance  of  the  orbit.  Eye  mode¬ 
rate,  sub-circular.  Caudal  entering  about  five  times  in  the  total  length.  Insertion  of  ventrals  situated  under  the  anterior 
margin  of  the  dorsal.  Scale  moderate  sized,  somewhat  longer  than  deep.  Reddish  brown  above  ;  dull  whitish  beneath,  with  a 
black  spot  at  the  base  of  the  caudal. 

Syn. — Dionda  spadicea,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  178. 

The  head  and  body  by  their  slender  appearance  give  this  species  the  general  aspect  of  the 
preceding  one.  The  head,  however,  is  more  conical  and  the  eye  smaller,  the  diameter  of  the 
latter  entering  four  times  in  the  length  of  the  side  of  the  head.  The  scales  are  somewhat 
larger  than  in  D.  plumbea,  being  also  longer  than  deep,  anteriorly  sub-truncated,  posteriorly 
rounded,  with  radiating  furrows  upon  the  posterior  section  alone.  The  color  is  reddish  brown 
above  and  whitish  beneath ;  the  base  of  the  caudal  exhibiting  a  black  spot. 

References  to  the  figures — Plate  LII,  fig.  26,  represents  Dionda  spadicea ,  size  of  life.  Fig  27  is 
a  section  of  the  body  across  the  line  of  greatest  depth.  Fig.  28,  a  scale  from  the  dorsal  region. 
Fig.  29,  a  scale  from  the  lateral  line.  Fig.  30,  a  scale  from  the  abdominal  region. 
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5.  DIONDA  GrRISEA,  Grd. 

Plate  LII,  Figs.  6 — 10. 

Spec.  Char. — Body  rather  deep  upon  its  middle;  greatest  depth  nearly  equal  to  the  length  of  the  head.  Head  sub-conical  and 
slender,  contained  five  times  and  a  half  in  the  total  length  ;  snout  tapering ;  gape  of  mouth  nearly  horizontal,  its  angle  being  far 
from  reaching  a  vertical  line  drawn  in  advance  of  the  orbit.  Eye  moderate,  sub-circular.  Caudal  fin  entering' nearly  five 
times  and  a  half  in  the  total  length.  Insertion  of  ventrals  situated  somewhat  posteriorly  to  the  anterior  margin  of  the  dorsal. 
Scales  moderate  sized,  deeper  than  long.  Reddish  ash  above  ;  olivaceous  beneath  ;  fins  unicolor. 

The  species  is  closely  allied  to  D.  plumbea  and  D.  punicea,  differing  from  both  of  them  by  a 
more  slender  and  tapering  head  ;  the  snout  being,  however,  blunt  as  in  all  the  species  of  the 
same  genus.  The  diameter  of  the  eye  enters  four  times  in  the  length  of  the  side  of  the  head. 
The  scales  are  very  different  from  those  of  D.  punicea,  in  being  deeper  than  long,  in  which 
respect  they  resemble  more  those  of  D.  plumbea,  from  which  they  maybe  distinguished  in  being 
less  tapering  posteriorly. 

The  color  is  of  a  uniform  reddish  ash  above  ;  yellowish  or  olivaceous  beneath  ;  the  fins  being 
unicolor. 

References  to  the  figures. — Plate  LII,  fig.  6,  represents  Dionda  grisea,  size  of  life.  Fig.  7  is  a 
section  of  the  body  across  the  line  of  greatest  depth.  Fig.  8,  a  dorsal  scale.  Fig.  9,  a  scale 
from  the  lateral  line.  Fig.  10.,  a  scale  from  the  abdominal  region. 
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HYBORHYNCHUS,  Agass. 

Gen.  Char. — Head  rather  short,  upper  surface  depressed  ;  snout  abruptly  truncated  and  rounded.  The  mouth  is  of  medium 
size,  subterminal,  its  gape  being  horizontal,  the  lower  jaw  flattened  and  thin,  rounded  upon  its  periphery  and  slightly  overlapped 
by  the  snout.  The  angles  of  the  mouth  do  not  reach  a  vertical  line  drawn  in  advance  of  the  orbit.  The  eyes  are  large  ;  the 
isthmus  is  of  moderate  width.  Anterior  ray  of  dorsal  fin  shorter  than  the  second.  The  insertion  of  the  ventrals  is  situated 
opposite  the  anterior  margin  of  the  dorsal,  in  advance  or  posteriorly  to  it.  The  caudal  is  furcated.  The  scales  are  large, 
higher  than  long,  with  radiating  furrows  upon  their  posterior  section  only  ;  the  lateral  line  follows  the  middle  of  the  flanks. 
The  pharyngeal  bones  are  slender,  and  more  so  upon  the  inferior  limb,  which  is  longer  than  the  upper  and  curved  backwards 
and  sideways,  whilst  the  upper  limb  is  gently  curved  inwards.  The  convexity  of  the  same  bone  is  expanded.  The  teeth  are 
of  the  cultriform  kind  of  the  grinding  type,  very  much  compressed,  slightly  hooked,  and  consequently  provided  with  quite  a 
narrow  grinding  surface.  Their  disposition  is  upon  a  single  row  of  four  :  4 — 4. 

Syn. — Hyborliynchus,  Agass.  in  Amer.  Journ.  of  Sc.  2d  ser.  XIX,  1855,  222. — Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII, 
1856,  179. 

The  species  of  this  genus,  like  those  of  the  preceding  one,  are,  generally  speaking,  of  small 
size,  not  exceeding  four  inches  in  total  length.  H.  notatus  is  the  largest  of  the  hitherto  known 
species,  and  we  regret  that  both  space  and  time  did  not  permit  its  being  included  in  this  report. 
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HYBORHYNCHUS  PERSPICUUS,  Grd. 


Plate  LII,  Pigs.  16 — 20. 


Spec.  Char.— Head  constituting  about  the  fifth  of  the  total  length.  Eye  sub-elliptical,  its  diameter  entering  three  times  in 
the  length  of  the  side  of  the  head.  Greatest  depth  of  the  body  nearly  equal  to  the  length  of  the  head.  Caudal  fin  entering 
five  times  and  a  half  in  the  total  length.  Insertion  of  ventrals  situated  under  the  anterior  margin  of  the  dorsal.  Scales 
anteriorly  sub-truncated.  Reddish  brown  above,  sulphur  yellow  beneath  ;  lateral  line  minutely  dark  spotted.  A  black  spot  at 
the  base  of  the  caudal,  and  at  the  anterior  margin  of  the  dorsal  also. 


Svn. — Hyborhynchus  perspicuus,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  179. 

The  head  is  contained  five  times  and  a  quarter  in  the  total  length,  instead  of  constituting 
the  sixth  part  of  it,  as  in  H.  notatus.  The  mouth  and  eye,  both,  are  a  good  deal  larger  than 
in  the  latter  species.  The  horizontal  diameter  of  the  eye,  which  is  sub-elliptical,  is  contained 
about  three  times  in  the  length  of  the  side  of  the  head  :  less  than  once  in  advance  of  the  orbit. 
The  insertion  of  the  ventrals  is  situated  immediately  under  the  anterior  margin  of  the  dorsal. 
The  caudal  fin  is  more  deeply  furcated  than  in  H.  notatus. 

D  2,  9  ;  A  2,  7  ;  C  10,  1,  9,  8,  1,  8  ;  Y  9  ;  P  14. 

There  is  a  very  minute  rudimentary  ray  at  the  anterior  margin  of  both  the  dorsal  and  anal, 
followed  by  a  second,  about  half  the  height  of  the  fin. 

The  scales  are  much  deeper  than  high,  anteriorly  suh-truncated,  with  radiating  furrows  upon 
the  posterior  section  only.  The  lateral  line  is  nearly  median  from  head  to  tail,  being  but 
slightly  deflexed  at  its  anterior  initial  point. 

The  upper  region  and  the  flanks  are  reddish  brown  ;  the  abdomen  exhibiting  a  sulphur 
yellowish  tint.  The  lateral  line  is  dotted  with  greyish  purple,  more  distinct  towards  the  base 
of  the  caudal,  upon  which  a  dark  spot  exists.  The  fins  are  yellowish  ;  a  black  spot  being 
observed  upon  the  anterior  margin  of  the  dorsal  below  the  middle  of  the  height.  The  upper 
portion  of  the  dorsal  and  the  external  margin  of  the  caudal  are  greyish. 

References  to  the  figures. — Plate  LII,  fig.  16,  represents  Hyborhynchus  perspicuus ,  size  of  life. 
Fig.  17  is  a  section  of  the  body  across  the  line  of  its  greatest  depth.  Fig.  18,  a  scale  from  the 
dorsal  region.  Fig.  19,  a  scale  from  the  lateral  line.  Fig.  20,  a  scale  from  the  abdominal 
region. 

List  of  specimens. 


Catal. 

No. 

Cor.  No. 

of  teeth. 

No.  of 

spec. 

Locality. 

"When 

collected. 

Whence  obtained. 

Nature  of 

specimen. 

Collected  by — 

144 

2722 

22 

Arkansas  river  near  Fort  Smith. 

1853 

Lt.  A.  W.  Whipple.. 

Alcoholic. 

Dr.  Geo.  G.  Shumard 

2.  HYBORHYNCHUS  TENELLUS,  Grd. 

Spec.  Char. — Head  entering  about  five  times  and  a  half  in  the  total  length.  Eye  large,  sub-circular;  its  diameter  being 
contained  somewhat  over  three  times  in  the  length  of  side  of  head.  Greatest  depth  of  the  body  less  than  the  length  of  head. 
Caudal  fin  constituting  about  the  sixth  of  the  total  leDgth.  Insertion  of  ventrals  situated  somewhat  in  advance  of  the  anterior 
margin  of  the  dorsal.  Reddish  brown  above  ;  yellowish  beneath. 

Syn. — Hyborhynchus  tenellus,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  179. 

It  is  more  slender  and  more  compressed  than  even  H.  perspicuus.  The  head  is  very  much 
depressed,  sub-conical,  hence  appearing  quite  small ;  it  is  contained  five  times  and  a  half  in  the 
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total  length.  The  eye  and  the  mouth  are  fproportionally  large.  The  insertion  of  the  ventrals 
is  situated  somewhat  in  advance  of  the  anterior  margin  of  the  dorsal  fin.  The  scales  are  the 
largest  among  the  hitherto  known  species  of  the  genus.  The  color  is  uniform  reddish  above 
and  on  the  sides  ;  yellowish  beneath.  A  black  spot  exists  at  the  base  of  caudal  fin  ;  otherwise  the 
fins' are  unicolor. 


List  of  specimens. 


Catal. 

No. 

Cor.  No. 

of teeth. 

No.  of 

spec. 

Locality. 

When 

collected. 

Whence  obtained. 

Orig’l 

No. 

Nature  of 
specimen. 

Collected  by — 

143 

2721 

4 

Twenty  miles  west  of  Choctaw 
Agency. 

1853 

Lt.  A.  W.  Whipple. 

XVI. 

Alcoholic . 

H.  B.  Mollhausen. 

3.  HYBOKHYNCHUS  PUNICEUS,  Grd. 

Plate  LII,  Figs.  1 — 5;  and,  Figs.  11 — 15. 

Spec.  Char. — Head  constituting  the  fifth  of  the  total  length.  Eye  sub-circular ;  its  diameter  entering  three  times  and  a  half 
in  the  length  of  the  side  of  the  head.  Greatest  depth  of  body  less  than  the  length  of  the  head.  Caudal  fin  entering  six  times 
in  the  total  length.  Insertion  of  ventrals  situated  somewhat  posteriorly  to  the  anterior  margin  of  the  dorsal.  Scales  rounded 
upon  their  anterior  edge.  Uniformly  pale  red,  lighter  beneath  than  above  ;  fins  olivaceous. 

Syn. — Eyborhynchus  punicem,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  179. 

By  its  general  aspect  this  species  is  intermediate  between  R.  perspicuus  and  H.  tenellus,  being 
however,  distinguished  from  either  of  these  by  a  more  developed  opercular  apparatus  and 
smaller  scales.  The  latter  are  much  deeper  than  long,  sub-elliptical,  their  posterior  edge 
forming  a  more  closed  curve  than  the  anterior  edge,  which  is  equally  rounded,  radiating  furrows 
being  observed  upon  the  posterior  section  only.  The  color  is  of  a  uniform  pale  red,  lighter 
beneath  than  above  ;  the  fins  being  likewise  unicolor,  of  an  olivaceous  tint. 

References  to  the  figures. — Plate  LII,  figs.  1  and  11,  represent  Ryborhynchus  puniceus,  size  of 
life  :  fig.  1  from  Llano  Estacado  ;  and,  fig.  11,  from  Antelope  creek.  Figs.  2  and  12  are  sections 
of  the  body  across  the  line  of  greatest  depth.  Figs  3  and  13  are  scales  from  the  dorsal  region. 
Figs.  4  and  14,  scales  from  the  lateral  line.  Figs.  5  and  15,  scales  from  the  abdominal  region. 


List  of  specimens. 


Catal. 

No. 

Cor.  No. 
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No.  of 

spec. 

Locality. 

When 

collected. 

Whence  obtained. 
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No. 
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specimen. 

Collected  by — 

146 

2724 

i 

Llano  Estacado. _ 

1853 

Lt.  A.  W.  Whipple1 
. do . 

Alcoholic. 

H.  B.  Mollhausen.  . 

145 

2723 

2 

Antelope  creek,  tributary 

of  Canadian  river. 

1853 

VIII. 

- do _ 

Dr.  C.  B.  Kennerly. 
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4.  HYBORHYNCHUS  CONFERTUS,  Grd. 

Plate  LIX,  Figs.  11 — 15. 

Spec.  Char.— Head  constituting  the  fifth  of  the  total  length.  Eye  sub-circular ;  its  diameter  entering  nearly  four  times  in 
the  length  of  the  side  of  the  head.  Greatest  depth  of  the  body  more  than  the  length  of  the  head.  Caudal  fin  entering  five 
times  in  the  total  length.  Insertion  of  ventral  fins  situated  opposite  the  anterior  margin  of  the  dorsal.  Scales  rounded  upon 
their  anterior  edge  also.  Pale  reddish  above ;  yellowish  beneath.  A  black  spot  at  the  anterior  margin  of  the  dorsal.  Peduncle 
of  tail  with  a  dark  streak  along  its  middle. 

Syn. — By borhynchus  conferlus,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  179. 

This  species  has  a  short  and  contracted  appearance,  resembling  somewhat  a  diminutive  Moxos- 
toma.  The  opercular  apparatus  acquires  also  a  considerable  development.  Its  body  is  covered 
with  scales  rather  larger  than  those  of  H.  puniceus,  although  smaller  than  the  other  hitherto 
known  species  of  its  genus.  They  are  much  deeper  than  long,  convex  upon  the  anterior  as 
well  as  posterior  edge,  and  provided  with  radiating  furrows  upon  their  posterior  portion  alone. 

The  color  is  of  a  pale  reddish  tint  above,  and  yellowish  beneath  ;  a  black  spot  being  observed 
at  the  anterior  margin  of  the  dorsal.  A  dark  narrow  streak  is  seen  on  the  middle  of  the 
caudal  region. 

References  to  the  figures. — Plate  LIX,  fig.  11,  represents  Hyborhynchus  conferlus ,  size  of  life. 
Fig.  12,  a  section  of  the  body  across  the  line  of  greatest  depth.  Fig.  13,  a  dorsal  scale.  Fig. 
14,  a  scale  from  the  lateral  line. '  Fig.  15,  a  scale  from  the  abdominal  region. 


List  of  specimens. 


Catal 

No. 

Corr.  No. 
of  teeih. 

No.  of 

spec. 

Age. 

Locality. 

When 

collected. 

Whence  obtained. 

Orig. 

No. 

Nature  of  specimen. 

Collected  by— 
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2725 

20 

Adult  and 

young. 

Hurrah  creek,  trib.  of 
Eio  Pecos. 

1853. 

Lieut.  A.  W.  Whipple . 

XII 

Alcoholic. 

H.  B.  Mollhausen 

PIMEPHALES,  Rafin. 

Gen.  Char. — Body  sub-fusiform  when  seen  in  profile,  compressed,  however,  as  usually.  The  head  is  large,  short,  and  the 
8nout  very  blunt.  The  mouth  is  small,  slightly  arched,  and  terminal ;  the  jaws  being  even.  The  eye  is  of  moderate  development. 
The  isthmus  is  proportionally  wide.  The  dorsal  fin  is  somewhat  higher  than  long,  provided  anteriorly  with  a  rather  thick  and 
undivided,  short  and  hard  ray.  Caudal  fin  posteriorly  emargioated.  The  origin  of  the  ventrals  takes  place  either  immediately 
opposite  the  anterior  margin  of  the  dorsal,  or  else  a  little  posterior  to  it.  The  scales  are  rather  large,  a  good  deal  deeper  than 
long,  and  the  lateral  line,  after  a  slight  deflection  along  the  thoracic  region,  follows  the  middle  of  the  flanks  to  the  base  of  the 
caudal  fin.  The  pharyngeal  hones  are  of  moderate  stoutness,  gently  arched,  the  upper  and  lower  limb  nearly  equal  though  the 
r.pper  is  more  curved ;  the  convex  portion  is  regularly  dilated  or  expanded.  The  teeth  are  of  the  cultriform  kind  of  the  grinding 
type,  very  slightly  hooked,  compressed,  with  a  narrow  grinding  surface,  and  disposed  upon  one  single  row  of  four:  4 — 4. 

Syn. — Pirnephales,  Rafin.  Ichth.  Ohiens.  1820,  52. — Storer,  Synops.  1846,  166. — Agass.  in  Amer.  Journ.  of  Sc.  2d  series, 
XIX,  1855,  220.— Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856, 180. 

The  type  of  this  genus,  P.  promelas ,  is  not  uncommon  in  several  of  the  small  tributaries  of 
the  Ohio  river.  It  would  have  added  a  great  deal  of  interest  to  this  report  bad  we  had  the 
opportunity  of  giving  a  good  figure  and  a  minute  description  of  this  fish.  We  hope  the  time 
is  not  far  remote  when  we  shall  be  prepared  to  complete  our  researches  upon'  the  fresh  water 
fishes  of  North  America.  . 

30  a 
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1.  PIMEPHALES  MACULOSUS,  Grd. 

Spec.  Char. — Body  rather  short,  deep,  and  compressed ;  greatest  depth  equal  to  one-fourth  of  the  total  leDgth,  whilst  the 
head  constitutes  the  fifth  part  of  it.  Eye  moderate  and  circular ;  its  diameter  entering  four  times  in  the  length  of  the  side  of 
the  head.  Angle  of  the  mouth  not  extending  as  far  as  a  vertical  line  drawn  in  advance  of  the  orbit.  Extremities  of  ventrals 
overlaping  the  vent,  and  reaching  the  anterior  margin  of  the  anal.  Scales  much  deeper  than  long,  and  larger  on  the  peduncle  of 
the  tail  than  anteriorly.  Yellowish  brown  with  black  blotches. 

Svn. — Pimephales  maculosus,  Grd.  in  Proc.  Acad.  Nat.  Sc  Philad.  VIII,  1856,  180. 

It  is  a  stouter  fish  than  P.  promelas,  both  in  body  and  head.  The  latter  is  almost  round. 
The  anterior  margin  of  the  dorsal  is  equidistant  between  the  extremity  of  the  snout  and  the 
last  scales  upon  the  base  of  the  caudal  fin.  The  origin  of  the  ventrals  is  situated  a  little 
posterior  to  the  anterior  margin  of  the  dorsal.  The  scales  are  larger  also  than  in  P.  promelas; 
they  are  vertically  sub- elliptical,  much  deeper  than  long.  Upon  a  yellowish  brown  ground 
color  there  are  large  and  irregular  black  blotches  covering  more  than  half  the  entire  surface  of 
the  body.  The  fins  are  yellow  upon  their  bases  and  tips,  and  black  upon  their  middle.  The 
external  margin  of  the  ventrals  and  pectorals  being  of  a  pure  white. 

List  of  specimens. 


Catal. 

No. 

Cor.  No. 

of  teeth. 

No.  of 

spec. 

Age. 

Locality. 

When  col¬ 
lected. 

Whence  obtained.  Orig. 

No. 

Nature  of 

specimen. 

153 

2729 

1 

Adult. 

Sluice  of  Arkansas  river.... 

1853 

Lieut.  E.  G.  Beckwith .  6 

Alcoholic.. 

2.  PIMEPHALES  FASCIATUS,  Grd. 

Spec.  Char. — Body  anteriorly  stoutish  ;  its  depth  being  contained  five  times  in  the  total  length,  in  which  the  head  enters  four 
times  and  a  half.  Eye  moderate  and  circular;  its  diameter  entering  somewhat  more  than  four  times  in  the  length  of  the 
side  of  the  head.  Posterior  extremity  of  maxillar  bone  not  extending  as  far  as  a  vertical  line  drawn  in  advance  of  the  orbit. 
Extremities  of  ventrals  stretching  beyond  the  anterior  edge  of  the  anal.  Scales  deeper  than  long,  elliptical.  Brown,  fasciated 
with  black. 

Syn. — Pimephales  fascialus,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  180. 

This  species  has  the  general  aspect  of  P.  maculosus,  differing,  however,  from  it  chiefly  by  the 
proportional  length  of  the  head  and  depth  of  the  body,  and  by  the  position  of  the  ventrals, 
which  are  inserted  under  the  anterior  margin  of  the  dorsal  fin.  The  scales  are  smaller  also. 

The  ground  color  is  brown,  with  transverse  black  fasciae.  The  dorsal  fin  is  provided  with 
two  black  spots,  one  anteriorly,  the  other  posteriorly.  The  other  fins  being  unicolor,  with  the 
exception  of  the  pectorals,  which  are  greyish  upon  their  external  margin. 


List  of  specimens. 


Catal. 

No. 

No.  of 

spec. 

Age. 

Locality. 

When  col¬ 
lected. 

Whence  obtained. 

Nature  of 

specimen. 

Collected  by — 

151 

1 

Adult. 

Yellowstone  river . 

1853 

Col.  A.  Vaughan . 

Alcoholic.. 

Dr.  F.  V.  Hayden . 

932 

2 

Young. 

Milk  river,  Missouri  .... 

1853 

Gov.  1. 1.  Stevens . 

- do - 

Dr.  Geo.  Suckley . 
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HYBOGNATHUS,  Agass. 

Gen.  Char. — General  form  elongated,  rather  slender  and  compressed.  The  head  is  sub-conical,  the  snout  overlapping  the 
lower  jaw,  which  is  thin  and  flat,  provided  upon  its  symphysis  with  a  small  tubercle.  The  mouth  being  small,  sub-terminal,  and 
directed  horizontally  forwards ;  its  angles  do  not  reach  the  anterior  rim  of  the  orbit.  The  eyes  are  well  developed.  There  is  a 
narrow  isthmus.  Anterior  ray  of  dorsal  longest.  Insertion  of  ventrals  situated  posteriorly  to  the  anterior  margin  of  the  dorsal. 
Caudal  furcated.  The  scales  are  large,  deeper  than  long ;  the  lateral  line  following  the  middle  of  the  flanks.  Pharyngeal  bones 
very  much  bent,  with  a  dilatation  upon  the  convexity,  whilst  the  upper  branch  is  bent  inwards,  so  as  to  simulate  a  curve  concave 
from  above.  The  teeth  are  of  the  cultriform  kind,  of  the  grinding  type,  very  compressed  and  slightly  hooked,  and  provided 
with  a  very  narrow  grinding  surface ;  they  are  disposed  upon  a  single  row  of  four :  4 — 4. 

Syn. — Hybognathus,  Agass.  in  Amer.  Journ.  of  Sc.  2d  ser.  XIX,  1855, 223. — Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856, 181. 

This  genus  is  not  exclusively  limited  to  the  waters  of  the  western  States  and  Territories,  for 
we  are  already"  acquainted  with  a  species  ( R .  regius )  which  inhabits  the  fresh  waters  of  the 
Potomac  river,  and  is  brought  to  the  Washington  market,  where  it  is  called  “smelt.”  It 
exists  also  in  the  neighborhood  of  Baltimore,  where  it  is  known  under  the  name  of  “gudgeon.” 
It  grows  to  a  larger  size  than  any  of  its  congeners  with  which  we  are  so  far  acquainted. 
Another  species,  found  in  Lake  Champlain,  is  described  in  the  “Natural  History  of  New  York” 
under  the  name  of  Luciscus  nitidus. — (See  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  210.) 

1.  HYBOGNATHUS  ARGYRITIS,  Grd. 

Plate  LIII,  Figs.  5 — 8. 

Spec.  Char. — Body  sub-fusiform  in  profile.  Head  sub-conidal,  contained  five  times  and  a  half  in  the  total  length.  -Eye  large 
and  sub-circular.  Anterior  margin  of  dorsal  fin  nearer  the  extremity  of  the  snout  than  the  base  of  the  caudal.  Insertion  of 
ventrals  equidistant  between  the  two  points  just  alluded  to  in  reference  to  the  dorsal.  Caudal  fin  entering  four  times  and  a  half 
in  the  total  length.  Scales  anteriorly  sub-truncated.  Olivaceous  brown  above,  yellowish  beneath,  with  a  silvery  streak  along  the 
middle  of  the  flanks.  Fins  unicolor,  greyish  olive. 

Syn. — Hybognathus  argyritis,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  182. 

The  largest  specimens  observed  are  three  inches  and  a  half  in  total  length.  This  species 
seems  to  come  nearest  to  H.  nuchalis,  Agass.,  than  any  of  the  following  ones.  The  eye, 
however,  is  quite  large,  sub-circular  in  shape  ;  its  diameter  entering  a  little  short  of  four  times 
in  the  length  of  the  side  of  the  head.  The  snout  is  rather  pointed,  and  the  mouth  larger  than 
in  the  species  enumerated  further  on.  The  branchiostegal  rays,  three  on  either  side,  are  very 
much  developed,  expanded  or  flattened  though  very  thin,  and  overlaping  each  other.  The 
formula  of  the  fins  is  as  follows  : 

Br.  Ill :  III ;  D2,8;  A  2,  8  ;  C  7,  1,  9,  8,  1,  6  ;  V  1,  8  ;  P  14. 

The  anterior  margin  of  the  dorsal  and  anal  have  each  two  rudimentary  rays,  and  the 
ventrals,  one.  The  scales  are  much  deeper  than  long,  anteriorly  sub-truncated,  with  radiating 
furrows  upon  their  posterior  section  only. 

References  to  the  figures. — Plate  LIII,  fig.  5,  represents  Hybognathus  argyritis ,  size  of  life. 
Fig.  6,  a  scale  from  the  dorsal  region.  Fig.  7,  a  scale  from  the  lateral  line.  Fig.  8,  a  scale 
from  the  abdominal  region. 
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List  of  specimens. 


Catal. 

No. 

Cor.-  No. 

of  teeth. 

No.  of 

spec 

Locality. 

When  col¬ 
lected. 

Whence  obtained. 

Nature  of 

specimen. 

Collected  by — 

87 

2688 

7 

Milk  liver,  Missouri  .... 

1853 

Gov.  1. 1.  Stevens . 

Alcoholic  . 

Dr.  Geo.  Suckley - 

86 

2687 

35 

Arkansas  river,  near 

Fort  Smith. 

1853 

Lt.  A.  W.  Whipple.... 

_ do _ 

Dr.  Geo.  G.  Shumard. 

2.  HYBOGNATHUS  EVANSI,  Grd. 

Spec.  Char. — Body  sub-fusiform  in  profile.  Head  sub-conical,  thickish,  contained  about  five  times  in  the  total  length.  Eye 
moderate  sized,  sub-circular.  Anterior  margin  of  dorsal  fin  equidistant  between  the  extremity  of  the  snout  and  the  base  of 
the  caudal.  Insertion  of  ventrals  being  situated  posteriorly  to  the  anterior  margin  of  the  dorsal ;  is  therefore  nearer  the  base 
of  the  caudal  than  the  extremity  of  the  snout  Caudal  fin  constituting  the  fifth  of  the  total  length.  Scales  anteriorly  truncated. 
Reddish  brown  above ;  silvery  on  the  flanks  and  beneath. 

Syn. — Hybognathus  evansi,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  182. 

In  its  general  aspect  tliis  species  is  shorter  than  any  of  its  known  congeners.  It  may  easily 
he  distinguished  from  the  preceding  one  hy  a  much  stouter  head,  more  protruding  snout, 
shelving  inwards  and  downwards,  small  mouth,  smaller  eye;  the  diameter  of  the  latter  entering 
almost  four  times  and  a  half  in  the  length  of  the  side  of  the  head.  The  opercle  is  as  long  as 
deep,  sub- quadrangular,  slightly  emarginated  behind,  as  in  the  rest  of  the  species. 


List  of  specimens. 


Catal. 

No. 

Cor.  No. 

of  teeth. 

No.  of 

spec. 

Locality. 

When  col¬ 
lected. 

Whence  obtained. 

Nature  of 

specimen. 

Collected  by— 

88 

2689 

4 

Ft  Pierre,  Nebraska-----  - .... .... 

1853 

Dr.  John  Evans. 

Alcoholic . 

Dr.  Evans _ _ 

90 

4 

Sweet  Water,  Platte  river . 

1852 

J.  S.  Bowman  ... 

J.  S.  Bowman  ... 

3.  HYBOGNATHUS  PLACITUS,  Grd. 

Spec.  Char — Body  sub-fusiform  in  profile.  Head  sub-conical,  contained  about  five  times  and  a  half  in  the  total  length. 
Eye  moderate  sized,  sub-circular.  Anterior  margin  of  dorsal  fin  nearer  the  extremity  of  the  snout  than  the  base  of  the  caudal, 
whilst  the  insertion  of  the  ventrals  is  nearly  equidistant  between  the  same  points.  Scales  anteriorly  rounded.  Greyish  brown 
above,  silvery  on  the  flanks,  and  dull  metallic  white  beneath. 

Syn. — Hybognathus  pladtus,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  182. 

The  general  form  of  the  body  is  intermediate  between  H.  argyritis  and  H.  evansi.  The  snout 
is  thickish,  hut  less  so  than  in  H.  evansi;  the  mouth  is  also  smaller.  The  eye  is  circular  ;  its 
diameter  being  contained  over  four  times  in  the  length  of  the  side  of  the  head.  The  scales  are 
also  larger  than  in  H.  evansi ,  rounded  upon  their  anterior  margin  and,  as  usual,  exhibiting 
radiating  furrows  upon  their  posterior  section  only. 

The  color  is  greyish  brown  above ;  the  middle  of  the  flanks  being  greyish  silver,  whilst  the 
inferior  region  is  dull  metallic  whitish  or  yellowish. 
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List  of  specimens. 


Catal. 

No.  of 

Locality. 

When  col¬ 

Whence  obtained. 

Nature  of 

Collected  by — 

No. 

spec. 

lected. 

specimen. 

89 

5 

Sluice  of  Arkansas  near  Fort  Makee.... 

1853 

Lt.  E.  G.  Beckwith. 

Alcoholic  . 

Lt.  Beckwith . 

ORTHODON,  Girard. 

Gen.  Char. — Head  sub-conical,  attenuated  towards  the  snout.  The  mouth  is  below  the  medium  size,  terminal,  oblique,  both 
jaws  being  even;  a  knob  or  tubercle  upon  the  symphysis  of  the  lower  jaw.  Eye  of  medium  size.  Isthmus  small.  Body  sub- 
fusiform.  The  ventrals  are  inserted  behind  the  anterior  margin  of  the  dorsal  fin.  The  caudal  is  furcated.  The  scales  are 
small,  longer  than  deep  ;  the  lateral  line  is  sub-medial,  being  somewhat  depressed  along  the  middle  of  the  abdomen.  The 
pharyngeal  bones  are  thin,  vertically  elevated,  or  rather  broad  in  the  vertical  direction,  bent  as  usual,  and  widening  towards  the 
upper  and  inner  limb,  so  as  to  be  broadest  there.  The  lower  branch  is  much  narrower.  The  teeth  are  of  the  cultriform  kind 
of  the  grinding  type,  compressed,  lanceolated,  erect,  very  slightly  bent  inwardly.  They  are  disposed  upon  a  single  row  of  five, 
thus :  5 — 5,  the  upper  ones  being  quite  raised  above  the  edge  of  the  bone. 

Syn. — Orthodon,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  182 

The  general  aspect  of  the  body  reminds  us  of  Gila,  hut  the  insertion  of  the  ventral  fins  is 
different.  The  scales  have  analogues  in  other  genera.  The  knob  at  the  symphysis  of  the  lower 
jaw  seems  to  indicate  some  affinity  with  Hybognathus,  in  which  the  same  trait  exists.  The 
pharyngeal  teeth  are  widely  different  from  all  "those  of  the  American  cyprinoids,  so  far  as 
observed. 

ORTHODON  MICROLEPIDOTUS,  Grd. 

Plate  LIII,  Figs.  1 — 4. 

Spec.  Char: — Head  moderate,  its  upper  surface  flattened  and  declivous  towards  the  snout,  which  is  obtusely  wedge-shaped. 
Mouth  moderate,  broad ;  posterior  extremity  of  maxillary  extending  to  a  vertical  line  intersecting  the  nostril  Isthmus  very 
narrow.  The  anterior  margin  of  the  dorsal  is  placed  somewhat  in  advance  of  the  insertion  of  the  ventrals.  Peduncle  of  tail 
slender;  base  of  caudal  fin  dilated.  Pectorals  slender;  ventrals  broad  Greyish  brown  above,  whitish  or  yellowish  beneath. 

Syn. — Gila  rnicrolepidota,  Ayres,  in  Proc.  Cal.  Acad.  Nat.  Sc.  I,  1855,  21. 

Orthodon  microlepidotus,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  182. 

The  head  coustitutes  a  little  more  than  the  fifth  of  the  total  length  ;  and  so  does  the  caudal 
fin.  The  eye  is  large  and  suh-circular  ;  its  diameter  entering  about  five  times  in  the  length  of 
the  side  of  the  head.  The  dorsal  fin  is  somewhat  higher  anteriorly  than  long  ;  its  origin  is 
nearly  equidistant  between  the  extremity  of  the  snout  and  the  insertion  of  the  caudal,  perhaps 
nearer  the  latter  than  the  former  ;  its  upper  margin  is  sub-concave.  The  anal  is  likewise 
deeper  than  long,  and  sub-concave  upon  its  inferior  edge.  The  ventrals  are  somewhat  larger 
than  the  pectorals. 

D  3,  11;  A3,  8  +  1;  CIO,  1,  9,  8,  1,-10;  V  1,  10  ;  P  19. 

The  scales  are  very  small,  longer  than  deep,  sub- elliptical  in  their  outline,  and  furrowed 
upon  their  entire  periphery,  exhibiting  transverse  vacuolae  upon  the  lines  of  growth  of  the 
posterior  section.  The  lateral  line,  from  the  supra-tympanic  region,  bends  itself  downwards  so 
as  to  be  nearer  the  abdominal  than  dorsal  outline,  becoming  again  medial  along  the  peduncle 
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of  the  tail  to  the  caudal  fin.  The  specimen  figured  and  described  is  twelve  inches  and  a  half 
in  total  length. 

References  to  the  figures. — Plate  LIII,  fig.  1,  represents  Orthodon  microlepidotus,  somewhat 
reduced  in  size.  Fig.  2,  a  scale  from  the  dorsal  region.  Fig.  3,  a  scale  from  the  lateral  line. 
Fig.  4,  a  scale  from  the  abdominal  region. 


List  of  specimens. 


Catal. 

No. 

Cor.  No. 

of  teeth. 

No.  of 

spec. 

Age. 

Locality. 

When  col¬ 
lected. 

Whence  obtained. 

Nature  of 

specimen. 

Collected  by — 

206 

2764 

i 

Adult. 

San  Francisco,  Cal. . 

1855 

Lt.  R.  S.  Williamson.. 

Alcoholic  . 

Dr.  John  S.  Newberry. 

ALGANSEA,  Girard. 

Gen.  Char. — The  head  is  sub-conical,  more  or  less  pointed,  though  rounded  upon  its  periphery.  The  mouth  being  of  medium 
size,,  slightly  oblique  upwards,  its  angles  never  extending  beyond  the  anterior  rim  of  the  orbit;  the  jaws  themselves  terminate 
evenly.  The  eye  is  of  moderate  development.  There  is  a  narrow  isthmus  between  the  gill  openings.  The  body  short  and 
stoutish,  quite  compressed,  covered  with  scales  of  medium  or  of  large  size,  the  lateral  line  being  sub-medial,  slightly  deflexed  upon 
the  middle  of  the  abdomen.  The  fins  are  rather  moderate  in  development ;  the  origin  of  the  ventrals  is  situated  opposite  to 
the  anterior  margin  of  the  dorsal,  the  posterior  margin  of  the  latter  never  reaching  the  anterior  margin  of  the  anal.  The  caudal 
fin  is  emarginated  posteriorly.  The  pharyngeal  bones  are  moderately  strong ;  the  upper  and  lower  branches  nearly  of  equal 
strength,  though  the  lower  is  somewhat  longer  than  the  upper.  The  convexity  is  strongly  marked  and  dilated.  The  teeth  are 
of  the  cultriform  kind  of  the  grinding  type,  disposed  upon  a  single  row  of  four  or  five,  as  follows:  4 — 4  or  5 — 5.  The  uppermost 
stand  boldly  out  above  the  surface  of  che  bone. 

Syn. — Algansea,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  182. 

The  typical  species  of  this  genus  {A.  tincelld)  is  Mexican ;  it  is  figured  and  described  in  the 
Report  of  the  United  States  and  Mexican  Boundary  Commission.  It  differs  widely  from  the 
three  following  species  found  within  the  limits  of  the  United  States. 

1.  ALGANSEA  BICOLOR,  Grd. 

Spec.  Char  — Head  contained  four  times  and  a  half  in  the  total  length.  Eye  of  moderate  size ;  its  diameter  entering  four 
times  and  a  half  in  the  length  of  the  side  of  the  head.  Posterior  extremity  of  the  maxillary  extending  to  a  vertical  line  drawn 
across  the  nostrils.  Anterior  edge  of  dorsal  fin  nearer  the  insertion  of  the  caudal  than  the  extremity  of  the  snout.  Insertion 
of  ventral  fins  is  somewhat  in  advance  of  the  anterior  margin  of  the  dorsal,  and  nearer  the  base  of  the  caudal  than  the  extremity 
of  the  snout.  Scales  large.  Back  and  sides  of  a  metallic  bluish  black  tint,  intermingled,  upon  the  lower  half  of  the  flanks, 
with  a  golden  hue.  The  inferior  region  is  pure  white  or  yellow.  Fins  bluish  grey  at  their  base,  olivaceous  at  their  periphery. 

Syn. — Algansea  bicolor,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  183. 

The  body  is  thickest  anteriorly,  and  tapers  backwards  ;  the  nape  is  slightly  swollen.  The 
head  enters  about  four  times  and  a  half  in  the  total  length.  The  ventrals  are  inserted  a  little 
in  advance  of  the  anterior  margin  of  the  dorsal.  Of  all  the  species  hitherto  known  of  this 
genus,  the  one  here  referred  to  has  the  largest  scales,  five  rows  of  which  may  he  counted  from 
the  origin  of  the  ventrals  to  the  lateral  line,  and  nine  from  the  lateral  line  to  the  anterior 
margin  of  the  dorsal :  in  all  fifteen  rows.  They  are  deeply  imbricated,  nearly  as  deep  as  long, 
anteriorly  sub-truncated,  with  a  few  radiating  grooves  upon  their  posterior  section  only.  The 
rays  of  the  fins  are  as  follows  : 

D  1,  9  ;  A  1,  9  ;  C  6,  1,  9,  8*  1,  7;  Y  9  ;  P  16. 
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The  back  and  sides  are  of  a  metallic  bluish  black,  intermingled  on  the  lower  half  of  the  flank 
with  a  golden  hue.  The  inferior  surface  is  white,  contrasting  with  the  color  of  the  back.  The 
base  of  the  fins  is  bluish  grey,  whilst  their  periphery  exhibits  an  olivaceous  tint. 


List  of  specimens. 


Catal. 

No. 

Cor.  No. 

of  teeth. 

No.  of 

spec. 

Locality. 

When  col¬ 
lected. 

Whence  obtained. 

Nature  of 

specimen. 

Collected  by — 

192 

2750 

i 

Klamath  lake,  Oregon . 

1855 

Lt.  R.  S.  Williamson.. 

Alcoholic . 

Dr.  John  S.  Newberry. 

2.  ALGANSEA  OBESA,  Grd. 

Spec.  Char. — Head  contained  four  times  and  a  half  in  the  total  length.  Eye  rather  small;  its  diameter  entering  n'early  six 
times  in  the  length  of  the  side  of  the  head.  Posterior  extremity  of  the  maxillar  bone  corresponding  to  a  vertical  line  drawn 
behind  the  nostrils.  Anterior  margin  of  the  dorsal  fin  nearer  the  insertion  of  the  caudal  than  the  extremity  of  the  snout. 
Insertion  of  ventrals  nearer  the  base  of  the  caudal  than  the  extremity  of  the  snout.  Scales  moderate,  Bluish  grey  above ; 
yellowish  beneath ;  sides  greyish.  Fins  greyish  olive. 

Syn. — Algansea  obesa,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  183. 

This  is  a  very  corpulent  species,  covered  with  scales  of  moderate  development,  and  so  far,  the 
smallest  in  the  genus.  The  depth  is  contained  about  three  times  in  the  length,  the  caudal  fin 
excluded.  There  are  eight  longitudinal  rows  of  scales  between  the  origin  of  the  ventrals  and 
the  lateral  line,  and  fourteen  rows  above  it  to  the  anterior  margin  of  the  dorsal :  in  all  twentv- 
three  rows.  The  scales  themselves  are  either  somewhat  longer  than  deep,  or  else  as  deep  as 
long,  anteriorly  sub- truncated,  rounded  upon  the  remaining  three  margins,  and  provided  with 
radiating  furrows  upon  their  posterior  section  only.  The  following  is  the  formula  of  the  fins  : 
D2,9;  A  2,  8 ;  0  7,  1,  9,  8,  1,  6 ;  V  9  ;  P  16. 

The  color  of  the  dorsal  region  is  of  a  bluish  grey  ;  the  sides  being  greyish,  whilst  the  abdomen 
is  yellowish.  The  fins  are  greyish  olive,  darker  at  their  base  than  upon  their  periphery. 


List  of  specimens. 


Catal. 

No. 

Cor.  No. 

of  teeth. 

No.  of 

spec. 

Age. 

Locality. 

When  col¬ 
lected. 

Whence  obtained. 

Nature  of 

specimen. 

Collected  by — 

193 

2751 

i 

Adult. 

Humboldt  river... . 

1852 

J.  S.  Bowman . 

Alcoholic . 

J.  S.  Bowman _ _ _ 

194 

2752 

i 

-do- 

.  ?  . 

1853 

Lt.  E.  G.  Beckwith.  — 

_ do . 

Lt.  Beckwith . 

3.  ALGANSEA  FORMOSA,  Grd. 

Spec.  Char. — Head  contained  four  times  in  the  total  length.  Eye  moderate  sized;  its  diameter  entering  five  times  in  the 
length  of  the  side  of  the  head.  Posterior  extremity  of  the  maxillar  bone  corresponding  to  a  vertical  line  drawn  behind  the 
nostrils.  Anterior  margin  of  dorsal  fin  equidistant  between  the  extremity  of  the  snout  and  the  insertion  of  the  caudal. 
Insertion  of  ventrals  nearer  the  extremity  of  the  snout  than  the  base  of  the  caudal.  Scales  moderate.  Greenish  brown  above; 
yellowish  or  whitish  beneath,  sometimes  with  small  scattered  black  spots.  Fins  greyish  olive. 

Syn.— Algansea  formosa,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  183. 

A  very  graceful  and  well  proportioned  fish  as  regards  body  and  head.  The  latter  is  rather 
slender  and  conical,  constituting  the  fourth  of  the  total  length,  in  which  the  greatest  depth 
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enters  nearly  five  times.  The  origin  of  the  ventrals  is  situated  under  the  anterior  margin  of 
the  dorsal,  as  in  A.  obesa.  The  scales  are  next  in  size  to  those  of  A.  bicolor.  Seven  rows  are 
found  between  the  origin  of  the  ventrals  and  the  lateral  line,  and  ten  above  it,  making  eighteen 
rows  in  all.  They  are  somewhat  longer  than  deep,  resembling  in  shape  those  of  the  foregoing 
two  species :  the  radiating  grooves,  however,  are  more  numerous.  The  formula  of  the  fins  is 
also  much  alike : 

D  2,  8 ;  A  2,  8  ;  C  6,  1,  9,  8,  1,  5  ;  V  9  ;  P  14.' 

Metallic  greenish  brown  above  and  on  the  sides  ;  beneath  yellowish  or  whitish,  scattered  over 
with  small  black  spots.  The  fins  are  greyish  olive. 

This  species  was  collected  in  Mercede  and  Mohave  rivers,  by  Dr.  A.  L.  Heermann,  under  Lieut 
E.  S.  Williamson,  and  is  very  closely  allied  to  Lavinia  gibbosa,  Ayres  (Proc.  Cal.  Acad.  Nat. 
Sc.  I,  1855,  20),  hut  since  I  have  no  specimens  of  the  latter,  and  that  those  before  me  measure 
hut  five  inches  and  a  half,  I  feel  reluctant  to  attempt  an  identification. 
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lected. 

specimen. 

196 

2754 

5 

Mercede  river,  California.. 

1853 

Lt.  R.  S.  Williamson.. 

Alcoholic . 

Dr.  A  L.  Heermann.. 

197 

2755 

5 

Mohave  river _ _ _ 

1853 

_ do . . 

. do  . . 

LAY  INI  A,  Girard. 

Gen.  Char. — The  body  is  very  much  compressed,  deep,  sub-fusiform  in  outline,  covered  with  well  developed  scales;  the 
lateral  line  forming  an  open  curve,  convex  downwards,  nearer  the  abdominal  outline  than  the  back.  The  fins  are  well  developed ; 
the  insertion  of  the  ventrals  is  situated  either  in  advance  of  the  anterior  margin  of  the  dorsal,  or  immediately  under  it  The 
posterior  margin  of  the  dorsal  approximates  more  or  less  the  anterior  margin  of  the  anal.  The  caudal  is  deeply  furcated, 
rounded  upon  its  insertion,  and  provided  with  numerous  well  marked  rudimentary  rays  above  and  below.  The  head  is  rather 
small.  The  cleft  of  the  mouth  is  situated  altogether  anteriorly  to  the  orbit;  it  is  of  medium  size,  the  upper  jaw  overlapping 
the  lower  one,  which  is  either  rounded  or  truncated  upon  its  symphysis.  There  are  no  buccal  barbels.  The  eye  is  of  moderate 
size ;  a  narrow  isthmus  separates  the  gill  openings.  The  pharyngeal  bones  are  strongly  curved,  the  upper  branch  directed 
inwards  and  downwards,  the  inferior  one  slightly  arched  backwards,  with  the  convexity  dilated.  The  teeth  are  of  the 
cultriform  kind  of  the  gi-inding  type,  and  disposed  upon  one  single  series  of  five,  thus:  5 — 5,  with  a  sharp  terminal  point. 

Syn  —Lavinia,  Grd  in  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  137;  &,  VIII,  1856,  184. 

Acrocheilus,  Agass.  in  Amer.  Journ.  of  Sc.  2d  ser.  XIX,  1855,  96. 

This  genus,  together  with  Orthodon  and  Algansea,  includes  some  of  the  largest  species  of 
Chondrostomi  so  far  observed  in  the  fresh  waters  of  North  America,  comparing  well,  in  that 
respect,  with  Ghondrostoma  and  allied  genera  of  the  Old  World. 

Lavinia  alutacea,*  {Acrocheilus  alutaceus,  Ag.  &  Pick.)  from  Williamette  Falls  and  Walla- 
Walla  river,  and  collected  by  the  United  States  Exploring  Expedition,  we  have  had  no  opportunity 
to  examine. 

*Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  184. 
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1.  L  AVINI  A  EXILICAUDA,  B.  &  GL 
Plate  LIV,  Figs.  1 — 4. 

Spec.  Char. — Body  very  compressed,  quite  deep  upon  its  middle  ;  peduncle  of  tail  rather  slender.  Head  small ;  eye 
moderate  ;  posterior  extremity  of  maxillary  not  reaching  the  anterior  rim  of  the  orbit.  Isthmus  small.  Insertion  of  ventral 
fins  situated  in  advance  of  the  anterior  margin  of  the  dorsal.  Pectorals  rather  small.  Caudal  deeply  furcated.  Reddish  brown 
above,  silvery  grey  on  the  sides,  the  scales  being  minutely  dotted  upon  their  margin.  Beneath  yellowish. 

Syn. — Lavinia  exilicauda,  B.  &  G.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  137.— Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad. 

VIII,  1856,  184. 

Lavinia  compressa,  Ayres,  in  Proc.  Cal.  Acad.  Nat.  Sc.  I,  1855,  21. 

The  body  is  compressed,  swollen  upon  its  middle  and  tapering  towards  both,  extremities. 
The  tail  is  more  particularly  attenuated.  The  greatest  depth  in  advance  of  the  dorsal  is 
contained  about  four  times  in  the  length,  which  is  eleven  inches,  and  in  which  the  head  enters 
five  times  and  a  half.  The  mouth  is  very  small ;  its  angle  being  far  from  reaching  the  anterior 
margin  of  the  orbit.  The  eye  is  circular  and  rather  below  the  medium  size ;  its  diameter  being 
contained  nearly  six  times  in  the  length  of  the  side  of  the  head.  The  isthmus  is  very  small ;  the 
branchiostegal  rays  are  three  on  either  side.  The  anterior  margin  of  the  dorsal  is  equidistant 
between  the  extremity  of  the  snout  and  the  tip  of  the  central  rays  of  the  caudal,  which  latter  fin  is 
deeply  furcated.  The  base  of  the  anal  is  longer  than  that  of  the  dorsal  but  considerably  lowers 
particularly  upon  its  posterior  third.  The  insertion  of  the  ventrals  is  placed  in  advance  of  the 
anterior  margin  of  the  dorsal.  The  pectorals  are  rather  small. 

D  2,  12 ;  A  2,  14  or  15  ;  0  7,  1,  8,  8,  1,  7  ;  V  1,  10  ;  P  17. 

The  scales  are  rounded,  somewhat  longer  than  deep,  and  very  thin,  with  radiating  furrows 
upon  their  posterior  section  only.  The  lateral  line,  in  which  there  are  about  sixty  scales,  forms 
an  open  curve  on  the  abdomen  with  a  downwards  convexity  jguich  nearer  the  insertion  of  the 
ventrals  than  the  base  of  the  dorsal  fin.  L 

The  color  is  reddish  brown  above,  silvery  grey  on  the  sides,  the  scales  being  provided  with 
minute  crowded  dots  upon  their  margin.  Beneath  yellowish  with  the  scales  unicolor.  The 
fins  being  yellowish  grey. 

References  to  the  figures. — Plate  LIV,  fig.  1,  represents  Lavinia  exilicauda ,  somewhat  reduced 
in  size.  Fig.  2  is  a  scale  from  the  dorsal  region.  Fig.  3,  a  scale  from  the  lateral  line.  Fig. 
4,  a  scale  from  the  abdominal  region. 

List  of  specimens. 
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Cor.  No. 
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Age. 
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Collected  by — 
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2765 

2 

Adult. 

Sacramento  river,  Cal . 

1853 

Lt.  R.  S.  Williamson. . 

Alcoholic. 

Dr.  A.  L.  Heermann.. 

208 

2 

Young 

Posfi  C!al  ....... 

1853 

209 

2766 

2 

Adult. 

San  Joaquin  river,  Cal . 

1855 

Dr.  Jno.  S.  Newberry. , 

31  a 
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2.  LAVINIA  HAEENGrUS,  Grd. 

Spec.  Char. — Body  compressed,  subfusiform  in  profile,  and  gradually  tapering  towards  the  peduncle  of  the  tail.  Head 
constituting  the  sixth  of  the  total  length  ;  diameter  of  the  eye  entering  about  five  times  in  the  length  of  the  side  of  the  head. 
Mouth  moderate  ;  posterior  extremity  of  maxillar  bone,  nearly  even  with  a  vertical  line  drawn  before  the  orbit.  Anterior 
margin  of  dorsal  fin  nearer  the  base  of  the  caudal  than  the  extremity  of  the  snout.  Insertion  of  ventrals  nearly  equidistant 
between  the  extremity  of  the  snout  and  the  base  of  the  caudal  fin.  Caudal  moderately  furcated. 

Syn. — Lavinia  harengus,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  184. 

This  species  is  intermediate  between  L.  exilicauda  and  L.  alutacea.  The  most  characteristic 
feature  consists  in  the  general  shape  of  the  body  and  the  relative  position  of  the  dorsal  and  anal 
fins,  which  are  wider  apart.  The  size  of  these  fins  being  nearly  the  same,  and  if  any  appreciable 
difference  he  observable,  the  anal  would  be  found  somewhat  larger  than  the  dorsal.  The 
number  of  the  rays  in  the  various  fins  is  as  follow  : 

D  1, 10  ;  A  2,  10  ;  C  9,  1,  9,  8,  1,  8  ;  V  1, 10  ;  P  16. 

The  dorsal  and  anal  are  the  only  fins  presenting  differences  of  some  specific  value.  The 
specimens  before  us  are  in  a  mutilated  condition,  inasmuch  as  the  scales  are  all  fallen.  The 
dorsal  region  seems  to  have  been  of  a  much  deeper  hue  than  the  lower  half  of  the  sides,  which 
are  whitish,  as  well  as  the  belly,  contrasting  with  the  rather  dark  hue  of  the  dorsal  region. 

List  of  specimens. 
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Collected  by — 

210 

2767 

i 

Adult. 

Monterey  Plains,  Cal. 

1854 

A.  S.  Taylor,  Esq . 

Alcoholic. 

A.  S.  Taylor,  Esq . 

TRIBE  OF  POGONICHTHI. 

This  fourth  group  is  less  uniform,  if  the  teeth  are  taken  into  account.  The  latter  belong  to 
the  hooked  types,  with  or  without  grinding  surface  (. Dentes  uncinato-submolares  and  uncinato- 
sulconici),  of  the  raptatorial  ( Dentes  raptatori )  and  prehensile  (D.  prehensiles)  kinds  chiefly  ;  in 
most  cases  disposed  upon  a  double  series.  But  all  its  representatives  are  provided  with  buccal 
or  maxillar  barbels  ;  and  the  upper  jaw,  in  projecting  more  or  less  beyond  the  lower,  gives  the 
mouth  an  inferior  position,  although  not  so  decided  as  in  the  group  of  Catostomi,  except  in  some 
species  of  the  genus  Argyreus ,  in  which  the  snout  is  rather  elongated  and  conical,  and  which 
suggested  the  name  of  JRhinicMhys.  In  the  species  from  the  Pacific  range,  a  thin  cartilaginous 
pellicle  is  observed  upon  the  jaws  :  illustrating  what  has  already  been  stated,  that  the  cartilagi¬ 
nous  lips  are  not  sufficient  to  characterize  the  group  of  Ghondrostomi.  Of  course,  it  is  in  the 
latter  where  that  character  assumes  its  greatest  development. 

This  group  or  tribe  was  distinguished  for  the  first  time,  without  any  name  being  affixed  to  it, 
in  the  “'Proc.  of  the  Acad,  of  Hat.  Sc.  of  Philad.  VIII,  1856,  184.” 


FISHES - CYPRINIDAE — ARGYREUS  DULCIS. 
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ARGYREUS,  Heck. 

Gen.  Char. — Snout  more  or  less  protruding  beyond  the  lower  jaw,  thus  giving  the  mouth  an  inferior  position.  The  mouth 
itself  is  rather  small,  surrounded  with  quite  narrow  and  smooth  lips,  covered  with  a  deciduous  cartilaginous  pellicle  in  the 
western  species,  and  provided  upon  its  angle,  with  a  small  barbel,  sometimes  very  conspicuous.  The  angle  of  the  mouth  not 
extending  as  far  as  the  anterior  rim  of  the  orbit.  The  gill  openings  are  separated  beneath  by  a  very  wide  isthmus.  The 
insertion  of  the  ventrals  is  situated  in  advance  of  the  anterior  margin  of  the  dorsal  fin,  which  is  higher  than  long.  The  caudal 
is  furcated.  The  scales  are  small,  longer  than  deep.  The  pharyngeal  bones  are  quite  narrow,  and  stouter  above  than  below. 
The  teeth  are  of  the  hooked  type  without  grinding  surface,  strongly  hooked  and  disposed  thus  :  1  |  4 — 4  |  2,  that  is,  upon  two 
rows,  four  in  the  outer  row,  and  one  or  two  in  the  inner  row. 

Syn. — Argyreus ,  Heck,  in  Russeg.  Reisen,  I,  n,  1842,  1040. — Grd.  in  Storer,  Hist.  Fishes  of  Mass,  in  Mem.  Amer.  Acad. 

New  S.  V,  1855,  287  ;  and,  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  185. 

Rhinichthys,  Agass.  Lake  Sup.  1850,  353. 

Heckel  includes  in  tliis  genus  two  species  which  are  generically  distinct,  Gyprinus  atronasus, 
Mitch.,  and  Gypr.  rubripinnis.  Mus.  Par.  MS.  But  Gyprinus  rubripinnis  is  identical  with 
Leuciscus  cornutus  ;  and  since  Leuciscus  cornutus  is  to  enter  the  genus  Plargyrus  of  Rafinesque, 
Gyprinus  atronasus  remains  as  the  type  of  the  genus  Argyreus,  which  again  is  identical  with 
Rhinichthys.  It  must  he  recollected,  however,  that  the  teeth  figured  by  Heckel  under  the  name 
of  Argyreus  rubripinnis  are  those  of  Plargyrus  cornutus. 

In  its  external  appearance  the  genus  Argyreus  resembles  Camp'cstoma ,  especially  in  the  shape 
of  the  head  and  protrusion  of  the  snout,  and  also  in  the  situation  of  the  mouth.  The  natural 
affinities  of  these  two  genera,  however,  are  sufficiently  remote  to  warrant  the  respective  position 
we  have  assigned  to  them  in  two  different  groups  of  the  family  to  which  they  belong. 

1.  ARGYREUS  DULCIS,  Grd. 

Plate  LIV,  Figs.  5 — 8. 

Spec.  Char. — Head  well  developed,  constituting  the  fourth  of  the  length,  caudal  fin  excluded.  Mouth  large,  and  barbel 
conspicuous  ;  lips  fleshy.  Eye  small,  sub-circular,  its  diameter  entering  six  times  in  the  length  of  the  side  of  the  head.  Anterior 
margin  of  dorsal  fin  equidistant  between  the  extremity  of  the  snout  and  the  tip  of  the  middle  rays  of  the  caudal.  Insertion  of 
ventral  fins  somewhat  nearer  the  angle  of  the  mouth  than  the  base  of  the  caudal.  Color  greyish  yellow  above  ;  yellowish 
white  beneath  ;  sides  sprinkled  with  an  indistinct  silvery  band. 

Syn. — Argyreus  dulcis,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  185. 

The  largest  specimens  observed  measured  about  three  inches  and  a  half  in  total  length.  The 
snout  is  more  prominent  than  in  A.  atronasus,  and  less  so  than  in  A.  nasutus.  The  head  is  well 
developed,  constituting  the  fourth  of  the  length,  the  caudal  fin  excluded.  The  eye  is  quite 
small  and  subcircular,  its  horizontal  diameter  entering  six  times  in  the  length  of  the  side  of  the 
head :  a  little  over  twice  in  advance  of  its  anterior  rim.  The  mouth  is  larger  than  in  most  of 
its  congeners,  and  the  barbel  much  more  conspicuous.  The  dorsal  fin,  as  usual,  is  higher  than 
long,  but  its  upper  margin  is  slightly  convex.  Its  anterior  margin  is  nearer  the  extremity  of 
the  snout  than  the  insertion  of  the  caudal  fin.  The  latter  constitutes  a  little  less  than  the  fifth 
of  the  entire  length.  The  anal  is  somewhat  shorter  than  the  dorsal,  but  its  depth  is  less  than 
the  height  of  the  latter. 

D  10  ;  A  9  ;  C  4,  1,  9,  8,  1,  5  ;  Y  8  ;  P  13. 

The  dorsal  region  is  greyish  yellow  ;  the  sides  yellowish,  with  an  indistinct  silvery  band  ; 
beneath  yellowish  white.  The  dorsal  region,  including  the  upper  part  of  the  flanks,  is  spread 
over  with  black  specks,  sometimes  observed  beneath  the  silvery  band  also. 
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References  to  the  figures. — Plate  LTV,  fig.  5,  represents  Argyreus  dulcis,  size  of  life.  Fig.  fi, 
a  scale  from  the  dorsal  region.  Fig.  *7,  a  scale  from  the  lateral  line.  Fig.  8,  a  scale  from  the 
abdominal  region. 
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Collected  by- 

52 

2665 

9 

Adt.  & 

y’g- 

Sweetwater,  tributary  of 
Platte  river,  Nebr. 

1853 

J.  S.  Bowman ...... 

Alcoholic.. 

J.  S.  Bowman  .. 

53 

1 

Young. 

Cottonwood  creek,  Utah. 

1854 

Lt.  E.  G.  Beckwith  . 

....do  .... 

Mr.  Kreuzfeld 

2.  ARGYREUS  NUBILUS,  Grd. 

Spec.  Char. — Head  ratlier  small,  constituting  the  fifth  of  the  entire  length.  Mouth  small,  and  barbel  inconspicuous  ;  lips 
cartilaginous.  Eye  moderate  sized,  sub-circular  ;  its  diameter  entering  five  times  in  the  length  of  the  side  of  the  head.  Anterior 
margin  of  dorsal  fin  nearer  the  extremity  of  the  snout  than  the  tip  of  the  middle  rays  of  the  caudal.  Insertion  of  ventral  fins 
equi-distant  between  the  angle  of  the  mouth  and  the  base  of  the  caudal.  Blackish  brown  above  ;  dirty  or  dull  white  beneath. 

Syn. — Argyreus  nubilas,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  186. 

This  is  a  very  characteristic  species.  The  head  is  very  small,  and  the  body,  fusiform  in  shape 
and  compressed,  is  thick  and  swollen  upon  its  middle.  The  tail  again  is  rather  slender.  The 
snout  is  suh-conical,  though  not  more  protruding  than  in  the  preceding  species  ;  the  mouth  is  a 
good  deal  smaller  than  in  the  latter,  and  its  barbels  less  conspicuous.  The  head  constitutes 
about  the  fifth  of  the  entire  length.  The  eye  is  moderately  developed  and  sub-circular  m  shape; 
its  horizontal  diameter  is  contained  about  five  times  in  the  length  of  the  side  of  the  head.  The 
dorsal,  caudal,  and  anal  fins  are  of  hut  moderate  development,  the  pectorals  and  ventrals  being 
rather  small. 

D  2,  8  ;  A  2,  7  ;  C  5,  1,  9,  8,  1,  6  ;  Y  8 ;  P  12. 

The  number  of  rays  in  the  fins  does  not  materially  differ  from  that  of  the  preceding  species ; 
in  both,  the  anterior  two  rays  of  the  dorsal  and  anal  fins  are  mere  rudiments. 

The  scales  are  suh-ovoid  in  their  outline,  with  radiating  furrows  upon  their  entire  periphery. 

The  color  above  is  blackish  brown,  with  a  purplish  hue  along  the  middle  of  the  flanks  ;  the 
inferior  regions  are  of  a  soiled  white  or  yellowish  brown.  The  upper  surface  of  the  head  and 
upper  half  of  the  sides,  including  the  eye,  is  deep  black;  inferiorly  it  is  whitish  or  yellowish 
white. 

Specimens  four  inches  in  total  length  were  observed. 


List  of  specimens. 


Catal. 

No. 

Cor.  No. 

of  teeth . 

No.  of 

spec. 

Age. 

Locality. 

When 

collected. 

Whence  obtained. 

Nature  of 
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Collected  by — 

51 

2664 

2 

Adult 

Fort  Steilacoom,  Puget’s  Sound, W.T. 

1853 

Gov.  1. 1.  Stevens. 

Alcoholic. 

Dr.  Geo.Suckley 

FISHES - CYPRINIDAE - POGONICHTHYS  INAEQUILOBUS. 


245 


POGONICHTHYS,  Girard. 

Gen.  Char. — The  body  is  fusiform  and  elongated,  compressed,  covered  with  large  and  uniform  scales,  and  provided  with  a 
conspicuous  lateral  line  deflexed  upon  the  middle  of  the  abdomen.  The  dorsal  fin  is  higher  than  long  ;  the  ventrals  are  inserted 
in  advance  of  the  anterior  margin  of  the  dorsal  or  behind  it.  The  caudal  is  furcated.  The  head  is  of  moderate  size  or  else 
small,  either  rounded  or  flattened  upon  its  upper  surface.  The  snout  being  more  or  less  protruding  beyond  the  lower  jaw,  the 
mouth  assumes  a  somewhat  inferior  position,  although  opening  horizontally  forwards.  The  mouth  itself  is  of  medium  size, 
provided  at  its  angle  with  a  barbel  inserted  upon  the  anterior  edge  of  the  posterior  extremity  of  the  maxillary.  The  eye  is 
of  moderate  development.  The  isthmus  is  quite  narrow.  The  pharyngeal  bones  are  proportionally  stout,  the  inferior  limb 
being,  however,  slender,  slightly  arched  and  expanded  upon  its  symphysis.  About  the  height  of  the  third  tooth  the  convexity 
suddenly  expands,  tapering  off  towards  the  extremity  of  the  upper  branch,  which  is  slightly  bent  inwardly  downwards.  The 
teeth  are  well  developed,  very  much  compressed  upwards  and  hooked.  They  are  of  the  prehensile  kind,  of  the  hooked  type, 
with  a  grinding  surface,  somewhat  inclined  backwards,  and  disposed  upon  a  double  row  of  two  and  four  :  2  |  4 — 4  |  2. 

Syn. — Pogonichthys,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  136  ;  &,  VIII,  1856,  187. 

This  genus  is  allied  to  Gobio,  from  which  it  differs  by  a  narrow  isthmus,  and  especially  by 
its  teeth,  which  are  of  the  prehensile  kind,  with  a  grinding  surface,  whilst  those  of  Gobio  are 
of  the  raptatorial  kind,  without  grinding  surface. 

1.  POGONICHTHYS  INAEQUILOBUS,  B.  &  G. 

Plate  LYI,  Figs.  1 — 4. 

Spec.  Char. — Head  forming  a  little  less  than  the  fifth  of  the  total  length  ;  snout  rounded,  sub-conical,  thickish  ;  gape  of 
mouth  nearly  horizontal  ;  lower  jaw  shorter  than  the  upper.  Posterior  extremity  of  maxillar  bone  scarcely  even  with  a  verticaj 
line  drawn  in  front  of  the  orbit.  Anterior  margin  of  dorsal  fin  somewhat  nearer  the  extremity  of  the  snout  than  the  insertion 
of  the  caudal.  Insertion  of  ventrals  placed  posteriorly  to  the  anterior  margin  of  the  dorsal  ;  their  origin  being  nearly  equi¬ 
distant  between  the  extremity  of  the  snout  and  the  base  of  the  caudal.  Lobes  of  the  caudal  fin  unequally  developed  ;  upper 
one  the  longest.  Greyish  brown  above  ;  yellowish  beneath. 

Syn. — Pogonichthys  inaequilobus,  B.  &  G.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  136. — Grd.  in  Proc.  Acad.  Nat.  Sc. 

Philad.  VIII,  1856,  188. 

The  general  form  is  very  regular,  sub-fusiform  and  compressed.  The  total  length  of  the 
specimen  described  is  about  ten  inches,  of  which  the  head  forms  a  little  less  than  the  fifth  part. 
The  eye  is  sub-circular ;  its  diameter  being  comprised  about  five  times  in  the  length  of  the  side  of  the 
head.  The  mouth  is  of  medium  size  ;  its  cleft  does  not  quite  extend  to  a  vertical  line  drawn  in 
advance  of  the  orbit.  A  barbel,  about  an  eighth  of  an  inch,  may  he  observed  at  the  angle  of 
the  mouth.  The  origin  of  the  dorsal  fin  is  equidistant  between  the  extremity  of  the  snout  and 
the  first  rudimentary  rays  of  the  caudal.  The  caudal  is  long  and  deeply  furcated  ;  its  upper 
lobe  projecting  beyond  the  lower,  although  the  structure  of  that  fin  is  perfectly  homorcercal. 
The  anal  is  inserted  at  some  distance  behind  the  dorsal.  The  insertion  of  the  ventrals  is 
situated  somewhat  behind  the  origin  of  the  dorsal,  and  consequently  a  little  nearer  the 
rudimentary  rays  of  the  caudal  than  to  extremity  of  snout.  The  pectorals  are  moderate  sized. 
D  2,  9  ;  A  2,  9  ;  0  8,  1,  9,  8,  1,  7  ;  Y  1,  9 ;  P  17. 

The  scales  are  large ;  fifty-six  of  these  may  he  counted  in  the  lateral  line,  which,  upon  the 
abdomen,  approximates  more  the  ventral  than  the  dorsal  outline.  They  are  moderate  sized, 
somewhat  longer  than  deep,  anteriorly  suh-truncated,  posteriorly  rounded,  with  radiating 
furrows  upon  their  posterior  section  only. 

The  upper  regions  of  the  head  and  body  are  greyish  brown  ;  the  sides  and  abdomen  yellowish. 
The  fins  partake  of  the  color  of  the  region  of  the  body  to  which  they  belong. 

Beferences  to  the  figures. — Plate  LYI,  fig.  1,  represents  Pogonichthys  inaequilobus ,  size  of 
life.  Fig.  2  is  a  scale  from  the  dorsal  region.  Fig.  3,  a  scale  from  the  lateral  line.  Fig.  4,  a 
scale  from  the  abdominal  region. 


246 


U.  S.  P.  E.  E.  EXP.  AND  SURVEYS — ZOOLOGY - GENERAL  EEPOET. 


Catal. 

No. 

No.  of 

spec. 

Age. 

Locality. 

When 

collected. 

Whence  obtained. 

Orig. 

No. 

Nature  of 
specimen. 

Collected  by — 

>  182 
183 
>242 

i 

Adult. 

San  Joaquin  river,  Cal 

1853 

Lt.  R.  S.  Williamson 

Alcoholic . 

Dr.  A.  Li.  Heermann. 

8 

A.&Y. 

Petaluma,  Cal.  .  .  .  . . . 

1855 

E.  Samuels ......... 

138 

•  • •  .do. • • . 

E.  Samuels  ••••••••• 

1 

Adult. 

Sacramento  river,  near  Fort 
Reading,  Cal. 

1855 

Lt.  R.  S.  Williamson. 

Dr.  John  S.  Newberry 

2.  POGONICHTHYS  SYMMETRICUS,  B.  &  a. 

Spec.  Char. — Head  constituting  the  fifth  of  the  total  length.  Snout  rounded  and  sub-conical.  Gape  of  mouth  somewhat 
arched  ;  lower  jaw  shorter  than  the  upper.  Posterior  extremity  of  the  maxillary  corresponding  to  a  vertical  line  drawn  behind 
the  nostrils.  Anterior  margin  of  dorsal  fin  nearer  the  insertion  of  the  caudal  than  the  extremity  of  the  snout.  Insertion  of 
ventrals  placed  in  advance  of  the  anterior  margin  of  the  dorsal,  and  somewhat  nearer  the  insertion  of  the  caudal  than  the  tip  of 
the  snout.  Lobes  of  caudal  fin  equally  developed.  Dark  greyish  brown  or  blackish  above  ;  yellowish  golden  beneath. 

Syn. — Pogonichthys  symmetricus,  B.  &  G.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  136. — Grd.  in  Proc.  Acad.  Nat.  Sc. 

Philad.  VIII,  1856,  188. 

The  specimens  before  us  being  in  a  rather  poor  state  of  preservation,  a  description  of  the 
species  can  hardly  be  drawn  with  accuracy.  The  size  of  the  largest  one  is  about  four  inches  and 
a  half  in  total  length  ;  the  profile  of  the  body  is  sub-fusiform,  very  much  compressed,  and 
gracefully  elongated.  The  head  constitutes  the  fifth  of  the  total  length.  The  eye  is  large,  its 
diameter  being  contained  less  than  four  times  in  the  length  of  the  side  of  the  head.  The  lobes 
of  the  caudal  fin  are  symmetrical.  The  anterior  margin  of  the  dorsal  is  equidistant  between  the 
extremity  of  the  snout  and  the  tip  of  the  central  rays  of  the  caudal.  The  lateral  line  forms  a 
gentle  curve,  convex  downwards,  upon  the  middle  of  the  abdomen,  and  nearer  the  insertion  of 
the  ventrals  than  the  base  of  the  dorsal.  The  insertion  of  the  ventrals  is  situated  in  advance  of 
the  anterior  margin  of  the  dorsal,  a  character  which  will  at  once  enable  us  to  distinguish  this 
species  from  P.  inaequilobus. 

The  scales  are  moderate,  longer  than  deep,  anteriorly  sub-truncated,  posteriorly  rounded, 
with  radiating  furrows  upon  their  posterior  section  only. 

The  upper  regions  are  dark  greyish  or  blackish  brown,  whilst  the  inferior  regions  are  of  a 
yellowish  golden  tint,  the  upper  part  of  the  sides  being  mottled  with  yellow  and  the  lower  part 
dotted  with  black.  The  dorsal  and  caudal  are  greyish  olive  ;  the  other  fins,  greyish  orange. 


List  of  specimens. 


Catal 

No. 

Cor.  No. 

of  teeth. 

No  of 

spec. 

Locality. 

When  col¬ 
lected. 

Whence  obtained. 

Nature  of 
specimen. 

Collected  by — 

191 

2749 

5 

Fort  Miller,  San  Joa- 
quim  valley,  Cal. 

1853 

Lt.  R.  S.  Williamson.... 

Alcoholic. 

Dr.  A.  L.  Heermann . 

3.  POGONICHTHYS  ARGYREIOSUS,  Grd. 

Spec.  Char. — Head  constituting  the  fifth  of  the  total  length.  Snout  sub-conical ;  gape  of  mouth  nearly  horizontal ;  lower 
jaw  shorter  than  the  upper.  Posterior  extremity  of  maxillar  bone  reaching  a  vertical  line  drawn  at  the  anterior  rim  of  the  orbit. 
Anterior  margin  of  dorsal  fin  equidistant  between  the  extremity  of  the  snout  and  the  insertion  of  the  caudal.  Insertion  of  ven¬ 
trals  somewhat  behind  the  anterior  margin  of  the  dorsal,  and  nearer  the  base  of  the  caudal  than  the  tip  of  the  snout.  Lobes  of 
caudal  fin  equally  developed.  Rufous  brown  above  ;  silvery  beneath. 

Syn. — Pogonichthys  argyreiosus,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  154  ;  &,  VIII,  1856,  188. 
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This  species  is  allied  to  P.  inaequilobus ;  it  is,  however,  distinct  from  the  latter  by  the  struc¬ 
ture  of  the  caudal,  which  is  equilobed  like  that  of  P.  symmetricus.  The  head  is  contained  five 
times  in  the  total  length,  which,  in  the  specimen  before  us,  is  about  three  inches  and  three 
quarters.  The  eye  is  large,  sub-elliptical,  and  its  horizontal  diameter  contained  a  little  over 
three  times  in  the  length  of  the  side  of  the  head.  The  body  is  compressed,  regularly  fusiform 
in  its  outline.  The  insertion  of  the  ventrals  is  situated  somewhat  behind  the  anterior  margin 
of  the  dorsal.  The  pectorals  and  ventrals  are  rather  small. 

Dl,9;  A  2,  8  ;  C  6,  1,  9,  8,  1,  5  ;  V  1,  9  ;  P  16. 

The  scales  are  moderate  sized,  as  deep  as  long,  anteriorly  sub-truncated,  posteriorly  rounded, 
with  radiating  grooves  upon  their  posterior  section  only.  The  lateral  line  is  conspicuous  and 
slightly  bent  downwards  upon  the  abdomen. 

The  dorsal  region  is  rufous  brown  ;  the  sides  and  belly  being  shining  silvery.  Minute 
blackish  dots  are  scattered  all  over,  more  densely  on  the  dorsal  region.  A  double  series  of  these 
spots  may  be  traced  along  the  course  of  the  lateral  line.  The  dorsal  and  caudal  fins  are  greyish 
yellow  ;  the  pectorals,  ventrals,  and  anal,  light  yellow. 


List  of  specimens. 


Catal. 

Cor’g  N  i. 

No.  of 

Locality. 

When  col¬ 

Whence  obtained. 

Nature  of 

Collected  by — 

No. 

of  teeth. 

spec 

lected. 

specimen. 

190 

2748 

2 

Presidio,  Cal . . . 

1853 

Lt.  W.  P.  Trowbridge . . . 

Alcoholic. 

Lt.  W.  P.  Trowbridge  . . . . 

4.  POGON1CHTHYS  COMMUNIS,  Grd. 

Plate  LV. 

Spec.  Char. — Head  forming  a  little  less  than  the  fifth  of  the  total  length,  its  upper  surface  is  quite  depressed  in  the  adult. 
Snout  rounded,  depressed,  and  quite  protruding.  Gape  of  mouth  nearly  horizontal ;  lower  jaw  shorter  than  the  upper.  Poste¬ 
rior  extremity  of  the  maxillary  extending  to  a  vertical  line  drawn  in  front  of  the  orbit.  Anterior  margin  of  dorsal  fin  much 
nearer  the  extremity  of  the  snout  than  the  base  of  the  caudal.  Insertion  of  ventrals  placed  somewhat  posteriorly  to  the  anterior 
margin  of  the  dorsal,  their  anterior  basal  edge  being  nearer  the  tip  of  the  snout  than  the  insertion  of  the  caudal.  Lobes  of  caudal  fin 
equally  developed.  Reddish  grey  above  ;  whitish  or  yellowish  beneath,  with  metallic  reflects.  Fins  yellowish  olive. 

Syn. — Pogonichthys  communis,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  188. 

This  species  is  the  most  characteristic  of  the  genus,  by  its  small  and  flattened  head  and  the 
large  scales  which  cover  the  body.  The  mouth  is  larger  in  proportion  than  in  any  of  its  con¬ 
geners  ;  in  large  specimens  the  snout  overlaps  entirely  the  lower  jaw,  in  which  respect  it 
resembles-  Gila  elegans  most  remarkably.  The  barbel  at  the  angle  of  the  mouth  is  very 
conspicuous.  The  eye  is  rather  small  and  circular  ;  its  diameter  entering  about  seven  times  in 
the  length  of  the  side  of  the  head.  The  fins  are  all  well  developed  ;  the  external  rays  of  the 
pectorals  extend  beyond  the  usual  termination  of  these  fins  in  other  species ;  their  posterior  edge 
being  falciform. 

U  2,  8  +  1 ;  A  2,  8  +  1 ;  C  7,  1,  9,  8,  1,  8  ;  V  1,  8  ;  P  18. 

The  scales  are  large,  somewhat  longer  than  deep,  except  in  the  lateral  line,  where  they  appear 
to  be  as  deep  as  long.  They  are  anteriorly  sub-truncated,  posteriorly  rounded,  provided  with 
radiating  furrows  upon  their  posterior  section  only. 
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The  dorsal  region  is  reddish  grey  or  greyish  red,  according  to  circumstances  ;  the  rest  of  the 
body  is  whitish  yellow  or  yellowish  golden,  the  fins  being  unicolor. 

We  have  examined  numerous  specimens  of  this  species,  as  exhibited  by  the  following  list : 

References  to  the  figures . — Plate  LY,  fig.  1,  represents  Pogonichthys  communis ,  size  of  life 
Fig.  2  is  an  outline  of  the  head  seen  from  below  showing  the  shape  of  the  mouth.  Fig.  3,  an 
outline  of  the  fish  seen  from  above.  Fig.  4,  a  dorsal  scale.  Fig.  5,  a  scale  from  the  lateral 
line.  Fig,  6,  a  scale  from  the  abdominal  region. 


List  of  specimens. 


Catal. 

No. 

Cor’g  No. 
of  teeth. 

No  of 

specs. 

Age. 

Locality. 

When 

collected 

Whence  obtained. 

Nature  of 
specimens. 

Collected  by — 

181 

2743 

24 

A. &Y. 

I  Milk  river,  upper  Mo. 

1853 

Gov.  I.  I.  Stevens. 

Alcoholic  . . 

Dr.  Geo.  Suckley . 

184 

2744 

1 

Young 

1  Sweet  Water  fork  of 
Platte  river. 

1852 

J.  S.  Bowman. . . . 

. do . 

J.  S.  Bowman . 

185 

186 

12 

Adult. 

Fort  Union,  Mo.  riv. 

1852 

E.  J.  Denig . 

Gov.  I.  I.  Stevens. 

•  •  •  •  .do • • • • . 

V,.  .T .  Dp.nig . .  .  . 

10 

A.&Y. 

Milk  river,  125  miles 
above  Fort  Union. 

1853 

. do . 

Dr.  Geo.  Suckley . 

187 

188 

2745 

2746 

] 

Adult.! 

Fort  Pierre,  Neb. ... 

1853 

Dr.  John  Evans . 

Dr.  F.  V.  Hayden . 

5 

.  .do.. 

Yellowstone  riv . 

1853 

Col.  A.  Vaughan  . 

. do . 

189 

2747 

8 

A.&Y. 

Above  Fort  Union.. 

1853 

Gov.  1. 1.  Stevens. 

. do . 

Dr.  Geo.  Suckley . 

GOBIO,  Cuv. 

Gen.  Char. — Head  sub-conical,  with  the  snout  rather  thick  and  obtuse,  overlapping  the  lower  jaw,  thus  giving  the  mouth  a 
somewhat  inferior  position.  The  latter,  however,  is  directed  forwards;  it  is  large,  and  provided  with  a  well  developed  barbel  upon 
the  posterior  extremity  of  the  maxillar  bone.  The  eye  is  of  moderate  development.  The  isthmus  is  wide.  The  body  is  elongated, 
sub-cvlindrical.  The  dorsal  and  anal  both  are  rather  narrow  fins.  The  insertion  of  the  ventrals  takes  place  under  the  anterior 
margin  of  the  dorsal,  or  a  little  behind  it.  The  caudal  is  furcated.  The  scales  are  large,  and  the  lateral  line  nearly  median. 
The  pharyngeals  are  gracefully  curved,  the  upper  and  lower  branches  tapering,  the  convexity  very  slightly  expanded.  The 
teeth  are  slender,  sub-cylindrical  upon  their  base,  compressed  above,  of  the  raptatorial  kind  of  the  hooked  type,  without  grinding 
surface,  and  disposed  npon  a  double  series  of  one,  two,  or  three,  and  three,  four,  or  five,  as  follows  :  3  |  5 — 5  |  2,  or  2  |  4 — 
4  |  1,  &c.,  &c. 

Syn. — Gobio,  Cuv.  Regn.  Anim.  II,  1817,  193  ;  2d  ed.  II;  1829;  &,  ed.  Illustr.  Poiss.  218.— Cuv.  &  Val.  Hist.  nat.  des 
Poiss.  XVI,  1842,  298.— Heck,  in  Russeg.  Reisen,  I,  n,  1842,  1028.— De  Kay,  New  Y.  Faun.  IV.  1842, 
394. — Storer,  Synops.  1846,  155. — Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  188. 

This  genus  may  he  distinguished  from  Leucosomus  by  a  more  protruding  snout,  much  more 
developed  maxillar  barbel,  narrower  dorsal  and  anal  fins,  and  finally  by  its  pharyngeal  teeth, 
which  are  more  strongly  hooked. 

1.  GOBIO  GELIDUS,  Grd. 

U.  S.  &  Mex.  Boundary  Fishes,  Plate  XXIX,  Figs.  5 — 9. 

Spec.  Char.— Head  constituting  the  fifth  of  the  entire  length  in  which  the  caudal  fin  enters  but  four  times  and  a  half.  Eye 
small,  sub-elliptical,  its  horizontal  diameter  entering  four  times  in  the  length  of  the  side  of  the  head.  Body  slender  and  tapering  ; 
the  anterior  margin  of  the  dorsal  fin  is  nearer  the  extremity  of  the  snout  than  the  insertion  of  the  caudal.  Tip  of  pectorals 
reaching  to  the  base  of  the  ventrals  ;  tip  of  ventrals  overlapping  the  vent,  not  extending  quite  to  the  anterior  margin  of  the 
anal.  Yellowish  brown,  with  a  silvery,  superiorly  dusky,  streak  along  the  middle  of  the  flanks. 

Syn. — Gobio  gelidus,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  188 
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This  species  is  most  graceful  in  its  general  appearance ;  its  well  developed  vertical  fins  must  con¬ 
tribute  a  great  deal  towards  rendering  its  movements  swift.  The  body  and  head  are  very  slender 
and  elongated  ;  the  head  forming  about  the  fifth  of  the  total  length.  The  snout  is  rather 
prominently  developed,  tapering.  The  eye  is  small,  compared  to  G.  fluviatilis,  resembling  more, 
in  that  respect,  G.  cataractce,  from  which,  however,  this  species  can  readily  be  distinguished  by 
the  position  of  its  ventral  fins,  which  are  inserted  under  the  anterior  margin  of  the  dorsal, 
whilst  they  are  placed  in  advance  of  it  in  G.  cataractce.  The  caudal  is  longer  than  the  head; 
the  dorsal  and  anal  being  likewise  well  developed.  The  ventrals  and  pectorals  are  slender  and 
elongated. 

D  1,  8  +  1 ;  A  1,  8  +  1 ;  C  6,  1,  9,  8,  1,  5  ;  Y  8  ;  P  14. 

The  scales  are  deeper  than  long,  anteriorly  sub-truncated,  posteriorly  rounded,  with  radiating 
furrows  upon  their  posterior  section  only. 

The  color  is  yellowish  brown,  lighter  beneath  than  above.  A  silvery  streak  may  be  observed 
along  the  middle  of  the  flank,  superiorly  margined  with  a  dusky  area,  terminating  into  a 
blackish  spot  upon  the  insertion  ot  the  caudal  fin. 

References  to  the  figures. — It  is  accidentally  that  the  original  drawings  of  Gobio  gelidus  and 
G.  aestivalis  were  transposed  at  the  time  the  plates  went  to  the  engraver ;  the  former  to  the 
United  States  and  Mexican  Boundary  Survey,  the  latter  to  the  U.  S.  P.  R.  R.  Explorations  and 
Survey. 

Plate  XXIX,  fig.  5,  (U.  S.  &  Mex.  Boundary  Report)  represents  Gobio  gelidus ,  size  of  life. 
Fig.  6,  head  from  beneath,  showing  the  outline  of  the  mouth.  Fig.  7,  a  scale  from  the  dorsal 
region.  Fig.  8,  a  scale  from  the  lateral  line.  Fig.  9,  a  scale  from  the  abdominal  region. 


List  of  specimens. 


Catal. 

No. 

No.  of 

spec. 

Locality. 

When  collected. 

Whence  obtained.  . 

Nature  of  speci¬ 
men. 

Collected  by — 

80 

2 

Milk  river,  Upp.  Mo.. 

1853 

Gov.  1. 1.  Stevens _ 

Alcoholic _ 

Dr.  George  Suckley.. 

2.  GOBIO  VERNALIS,  G  r  d  . 

Spec.  Char. — Head  contained  about  five  times  and  a  half  in  the  entire  length,  in  which  the  caudal  fin  enters  four  times.  Eye 
large,  sub-circular ;  its  diameter  entering  three  times  and  a  half  in  the  length  of  the  side  of  the  head.  Body  sub-fusiform, 
rather  thick  anteriorly  ;  anterior  margin  of  dorsal  fin  nearer  the  extremity  of  the  snout  than  the  insertion  of  the  caudal.  Tip 
of  pectorals  not  extending  as  far  as  the  origin  of  the  ventrals ;  tip  of  ventrals  extending  to  the  anterior  edge  of  the  vent. 
Yellowish  brown  ;  sides  silvery. 

Syn. — Gobio  vernalis,  Grd.  in  Proe.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  189. 

The  largest  specimens  which  we  have  seen  of  this  species  measure  about  three  inches  and  a 
quarter  in  total  length.  It  resembles  Alburnops  in  its  general  appearance.  The  head  is  short, 
the  snout  blunt  and  rounded.  The  posterior  extremity  of  the  maxillar  bone  corresponding  to  a 
vertical  line  drawn  across  the  anterior  rim  of  the  orbit.  The  eye  is  large  ;  its  diameter  being 
contained  three  times  and  a  half  in  the  length  of  the  side  of  the  head.  The  body  is  fusiform, 
thickest  anteriorly,  tapering  posteriorly.  The  caudal  fin  is  long  and  deeply  furcated  ;  it 
constitutes  nearly  the  fourth  of  the  entire  length,  whilst  the  head  enters  in  the  latter  nearly 
five  times  and  a  half. 


32  a 


D  1,  9 ;  A  1 ,  9  ;  C  6,  1,  9,  8,  1,  5  ;  Y  8  ;  P  13. 
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The  color  is  uniform  yellowish  brown,  with  a  silvery  streak  along  the  middle  of  the  flanks. 
The  opercular  apparatus  and  cheek  are  highly  silvery . 

List  of  specimens. 


Catal. 

No. 

Cor.  No. 

of  teeth. 

No.  of 

spec. 

Age. 

Locality. 

When 

collected. 

Whence  obtained. 

Nature  of 
specimen. 

Collected  by — 

78 

2683 

10 

Adult. 

Arkansas  river,  near  Ft. 

Smith. 

1853 

Lt.  A.  W.  Whipple- 

Alcoholic. 

Dr.  G.  G.  Shumard. 

LEUCOSOMUS,  Heck. 


Gen.  Char. — The  body  is  elongated,  sub-fusiform,  compressed.  The  head  is  stout,  conical,  either  abruptly  truncated  or 
tapering  off.  In  either  case,  the  mouth  is  large,  subterminal,  and  the  upper  jaw  slightly  protruding  beyond  the  lower.  A 
small  barbel  upon  the  maxillary,  near  the  angle  of  the  mouth.  Eyes  of  medium  size.  Insertion  of  ventrals  a  little  in  advance 
of  the  anterior  margin  of  the  dorsal.  Caudal  furcated.  Scales  large,  somewhat  longer  than  high  ;  lateral  line  following  the 
middle  of  the  flanks.  Pharyngeal  bones  stoutish,  sickle-shaped  ;  the  inferior  branch  rather  slender,  the  convexity  having  a  slight 
expansion  tapering  off  toward®  the  tip  of  the  upper  branch.  The  teeth  are  sub-conical,  compressed  and  strongly  hooked,  of 
the  raptatorial  kind,  of  the  hooked  type,  without  grinding  surface.  They  are  disposed  upon  a  double  row  of  four  and  two  in 
the  following  manner  :  2  |  4 — 4  |  2 ;  sometimes  2  |  5 — 4  |  3,  and  even  1  |  4 — 4  |  2. 

Syn. — Leucosomus,  Heck,  in  Russeg.  Reisen,  I,  n,  1842,  1042. — Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  189. 

Clieilonemus,  Bd. — Grd.  in  Storer,  Hist.  Fishes,  Mass,  in  Mem.  Amer.  Acad.  New  S.  V.  1855,  288. 

The  genus  Cheilonemus ,  Bd.,  is  strictly  synonymous  with  Leucosomus ;  the  latter  differs  from 
Semotilus  by  the  presence  of  maxillar  barbels. 

On  a  former  occasion  the  genus  Leucosomus  was  altogether  misunderstood  by  me,  and  from 
an  advice  of  mine  it  thus  entered  into  the  “■  History  of  the  Fishes  of  Massachusetts,  by  Dr.  D. 
H.  Storer.”  On  framing  the  genus  Leucosomus ,  Heckel,  by  inadvertence,  applies  the  name  of 
Cyprinus  chrysoleucus,  Mitch.,  to  Leuciscus  pulchellus ,  Storer,  as  shown  by  the  figures  given  of 
its  teeth,  and  the  wording  of  its  generical  diagnosis.  Leucosomus ,  therefore,  is  identical  with 
Cheilonemus,  and  accordingly  is  the  name  to  be  adopted.  Cheilonemus  was  proposed  for  Leuciscus 
pulchellus,  and  allied  species,  when  it  was  supposed  that  Cyprinus  chrysoleucus  would  constitute 
the  type  of  the  genus  Leucosomus.  But  it  is  now  well  ascertained  that  Cyprinus  chrysoleucus 
of  Mitchell  belongs  to  Rafinesque’s  genus  Luxilus;  and  Luxilus  has  the  priority  over  Leucosomus. 

1.  LEUCOSOMUS  DISSIMILIS,  G-  r  d. 

Spec.  Char _ Head  rather  small,  sub-conical,  constituting  the  fifth  of  the  total  length.  Eye  large ;  its  diameter  entering 

four  times  in  the  length  of  the  side  of  the  head.  Gape  of  mouth  somewhat  oblique ;  posterior  extremity  of  maxillar  bone 
reaching  a  vertical  line  drawn  in  front  of  the  orbit.  Anterior  margin  of  dorsal  fin  nearer  the  insertion  of  the  caudal  than  the 
extremity  of  the  snout.  Insertion  of  ventrals  situated  in  advance  of  the  anterior  edge  of  the  dorsal.  Greyish  brown  above, 
yellowish  beneath ;  flank  silvery.  Fins  greyish  olive. 

Syn. — ■ Leucoscmus  dissimilis,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  189. 

This  species  may  be  easily  recognized  by  the  small  size  of  the  scales  of  the  hack  compared  to 
those  of  the  flanks.  In  that  respect  it  approximates  certain  species  of  the  genus  Semotilus.  Its 
head  is  sub-conical,  contained  about  five  times  in  the  total  length.  The  eye  is  large;  its  diame¬ 
ter  being  contained  four  times  in  the  length  of  the  side  of  the  head.  The  dorsal  fin  is  higher, 
and  the  anal  deeper,  than  long.  The  tips  of  the  ventrals  approximate  the  vent. 

Dl,8+1;  A  2,  8  +  1  ;  C  4,  1,  8,  8,  1,  5  ;  V  1,  8  ;  P  17. 


FISHES — CYPKINIDAE — LEUCOSOMUS  PALLIDUS. 


251 


The  color  is  uniform  greyish  brown  above,  silvery  along  the  middle  of  the  flank,  and  dull 
yellowish  beneath  ;  the  fins  being  of  a  greyish  olive  tint. 
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18 
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2.  LEUCOSOMUS  PALLIDUS,  O  r  d. 

Plate  LXI,  Figs.  6 — 10.  (By  error :  Leucosomus  macrocephalus.) 

Spec.  Char. — Head  moderate  sized,  rather  elongated,  entering  four  times  and  a-half  in  the  total  length.  Snout  sub-conical 
and  tapering.  Eye  moderate ;  its  diameter  being  contained  five  times  in  the  length  of  the  side  of  the  head.  Gape  of  mouth 
somewhat  oblique ;  posterior  extremity  of  the  maxillary  extending  to  a  vertical  line  intersecting  the  anterior  rim  of  the  pupil. 
Anterior  margin  of  dorsal  fin  nearer  the  insertion  of  the  caudal  than  the  extremity  of  the  snout.  Insertion  of  ventrals  situated 
somewhat  in  advance  of  the  anterior  edge  of  the  dorsal.  Greyish  brown  above,  yellowish  white  beneath  ;  a  black  spot  at  the 
base  of  the  caudal  and  anterior  edge  of  the  dorsal  fin. 

Syn. — Leucosomus pallidus,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  190. 

This  species  has  the  same  general  physiognomy  as  L.  dissimilis.  The  scales  of  the  back  are 
likewise  a  good  deal  smaller  than  on  the  flanks,  but  in  totum  they  are  larger  than  in  the  pre¬ 
ceding  species.  The  origin  of  the  ventrals  is  likewise  situated  in  advance  of  the  anterior  margin 
of  the  dorsal.  The  caudal  fin  is  not  so  deeply  furcated  as  in  L.  dissimilis.  The  dorsal  and 
anal  fins  are  deeper  than  long  ;  they  are  of  but  moderate  development,  as  well  as  the  ventrals 
and  the  pectorals  ;  the  tips  of  the  ventrals  scarcely  approximating  the  vent. 

D  1,  8  +  1 ;  A  2,  8  +  1 ;  C  7,  1,  9,  8,  1,  8 ;  V  1,  8 ;  P  17. 

The  scales  moderate  sized,  somewhat  smaller  on  the  back  than  on  the  sides  ;  suh-circular  in 
outline,  with  radiating  furrows  upon  their  posterior  section  only. 

The  dorsal  region  is  greyish  brown,  the  ventral  region  yellowish  white.  A  black  spot  may 
be  observed  at  the  base  of  the  caudal,  and  another  upon  the  anterior  margin  of  the  dorsal. 

References  to  the  figures. — Plate  LXI,  fig.  6,  represents  Leucosomus  pallidus ,  size  of  life. 
Fig.  7  is  a  section  of  the  body  across  the  line  of  greatest  depth.  Fig.  8,  a  scale  of  the  dorsal 
region.  Fig.  9,  a  scale  from  the  lateral  line.  Fig.  10,  a  scale  from  the  abdominal  region. 
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3.  LEUCOSOMUS  INCRASSATUS,  G  r  d. 

Plate  LXI,  Figs.  1 — 6. 

Spec,  Char. — Head  rather  large,  sub-conical,  constituting  about  the  fourth  of  the  total  length.  Eye  moderate  sized ;  its 
diameter  entering  a  little  over  five  times  in  the  length  of  the  side  of  the  head.  Gape  of  the  mouth  slightly  oblique ;  posterior 
extremity  of  maxillar  bone  reaching  a  vertical  line  drawn  within  the  anterior  Tim  of  the  orbit.  Anterior  margin  of  dorsal  fin 
equidistant  between  the  fork  of  the  caudal  and  the  extremity  of  the  snout.  Insertion  of  ventrals  situated  in  advance  of  the 
anterior  edge  of  the  dorsal.  Dark  greyish  above,  light  greyish  beneath,  with  a  black  spot  at  the  anterior  edge  of  the  dorsal. 
Other  fins  unicolor,  light  yellowish  olive. 

Syn.~ Leucosomus  incrassatus,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856, 190. 

The  species  here  referred  to  is  remarkable  for  its  stout  and  short  body  and  well  developed 
head,  which  constitutes  a  little  less  than  the  fourth  of  the  total  length.  The  fork  of  the  caudal 
is  according  to  the  pattern  of  that  of  L.  pallidus.  The  dorsal  and  anal  fins  are  somewhat  deeper 
than  long.  The  pectorals  and  ventrals  are  small  ;  the  tips  of  the  latter,  when  directed  back¬ 
wards,  are  far  from  attaining  to  the  vent.  Nothing  is  more  uniform  than  the  formulae  of  the 
fins  of  the  various  species  of  this  genus  : 

D  2,  8  +  1 ;  A  2,  8  +  1 ;  C  5,  1,  9,  8,  1,  6 ;  V  1,  8  ;  P  17. 

As  to  the  scales,  they  are  moderate  sized,  sub-circular,  nearly  as  large  on  the  dorsal  region 
as  on  the  flanks,  exhibiting  radiating  furrows  upon  their  posterior  section  alone. 

Dark  greyish  above,  light  greyish  beneath,  with  a  yellowish  hue  all  over  the  head  and  body. 
A  black  spot  upon  the  anterior  margin  of  the  dorsal ;  none  upon  the  caudal. 

References  to  the  figures. — Plate  LXI,  fig.  1,  represents  Leucosomus  incrassatus,  size  of  life  ; 
fig.  2  being  a  section  of  the  body  across  the  line  of  greatest  depth.  Fig.  3,  a  dorsal  scale. 
Fig.  4,  a  scale  from  the  lateral  line.  Fig.  5,  a  scale  from  the  abdominal  region. 
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4.  LEUCOSOMUS  MACROCEPHALUS,  Grd. 

Spec?  Char. — Head  very  large,  rather  elongated,  forming  more  than  the  fourth  of  the  total  length.  Snout  sub-conical, 
thickish.  :  Eye  moderate ;  its  diameter  entering  about  six  times  in  the  length  of  the  side  of  the  head.  Gape  of  the  mouth 
slightly  oblique;  posterior  extremity  of  the  maxillary  extending  to  a  vertical  line  drawn  across  the  anterior  rim  of  the  pupil. 
Anterior  margin  of  dorsal  fin  equidistant  between  the  extremity  of  the  snout  and  the  fork  of  the  caudal.  Insertion  of  ventrals 
situated  in  advance  of  the  anterior  edge  of  the  dorsal.  Brownish  grey  above,  silvery  white  beneath  ;  a  black  spot  at  the  base 
of  the  caudal  and  anterior  edge  of  the  dorsal. 

Syn. — Semotilus  macrocephalus,  Grd.  in  Proc.  Acad  Nat.  Sc.  Philad.  VIII,  1856,  204. 

It  is  by  a  mere  accident  that  this  species  formerly  appeared  under  the  head  of  Semotilus.  It 
may  easily  be  distinguished  from  its  congeners  by  its  very  large  head,  which  forms  more  than 
the  fourth  of  the  entire  length.  Its  body  is  very  much  compressed  and  quite  tapering  posteriorly. 
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The  caudal  fin  is  moderately  furcated ;  the  dorsal  is  higher,  and  the  anal  deeper,  than  long. 
The  pectorals  and  ventrals  are  small  ;  the  tips  of  the  latter  not  extending  to  the  vent.  The 
number  of  the  rays  of  the  fins  scarcely  undergoes  any  variations.  In  the  present  species  they 
stand  as  follows : 

D  2,  8  +  1 ;  A  2,  8  +  1 ;  0  6,  1,  9,  8,  1,5;  V  1,  8  ;  P  15. 

Two  rudimentary  rays  in  front  of  both  the  dorsal  and  anal,  one  of  which  is  very  exiguous. 

The  scales  are  more  uniformly  imbricated  than  in  L.  dissimilis  and  L.  pallidus,  where  a  noted 
difference  is  observed  in  that  respect  between  the  anterior  and  posterior  regions  of  the  body. 

The  color  of  the  back  is  brownish  grey,  the  sides  and  belly  being  silvery  white.  The 
anterior  margin  of  the  dorsal  and  the  base  of  the  caudal  exhibit,  each,  a  black  spot. 
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CERATICHTHYS,  Baird. 

Gen.  Char. — Body  elongated,  fusiform  or  sub-fusiform,  somewhat  compressed.  Head  flattened  r above,  very  declivous 
anteriorly,  with  the  snout  rounded  and  overlapping  the  lower  jaw.  Mouth  moderate  in  size,  sub-terminal  and  horizontal, 
provided  with  a  barbel  at  its  angle,  and  inserted  upon  the  extremity  of  the  maxillar  bone.  Eye  approximating  the  upper 
surface  of  the  head,  and  rather  moderate  in  size.  The  isthmus  is  wide.  The  insertion  of  the  ventrals  is  even  with  a  vertical 
line  drawn  from  the  anterior  margin  of  the  dorsal  fin.  The  latter  is  higher,  and  the  anal  deeper,  than  long.  The  scales  are 
large,  and  the  lateral  line  nearly  straight  along  the  middle  of  the  flanks.  The  pharyngeal  bones  are  pretty  stout  upon  their 
convexity,  which  is  very  slightly  expanded,  whilst  the  upper  and  lower  branches  are  nearly  equally  developed,  the  latter,  however, 
more  slender.  The  teeth  are  stoutish,  compressed,  of  the  prehensile  kind  of  the  hooked  type,  generally  without  grinding 
surface.  Sometimes,  however,  a  grinding  surface  may  be  observed  upon  some  of  the  teeth  which  are  subject  to  some  variations, 
being  compressed  or  else  sub-conical,  generally  hooked,  and  occasionally  conical.  They  are  disposed  upon  a  single  row :  4 — 4. 

Syn. — Ceratichtliys,  Bd.  Mss. — Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIH,  1856,  212. 

The  abbreviated  and  rounded  head,  which  bears  a  great  resemblance  to  that  of  several  species 
of  Blennius ,  is  a  trait  which  will  at  once  enable  to  distinguish  this  genus  so  soon  as  it  is  known 
to  be  a  cyprinoid.  There  are  other  genera  in  the  cyprinoid  family  having  a  rather  short  and 
rounded  head,  but  none  in  which  the  blennioid  fascies  is  so  well  marked. 

The  species  of  this  genus  are,  as  yet,  but  very  imperfectly  known.  Rafinesque  has  indicated 
some  of  them  under  various  names  ;  his  Rutilus  amblops  is  one.  Dr.  Jared  P.  Kirtland  has 
described  another  under  the  name  of  Semotilus  biguttatus.  Another,  still,  has  been  briefly 
characterized  by  me  as  C.  leptocephalus,  in  the  “Proceedings  of  the  Academy  of  Natural 
Sciences  of  Philadelphia,  vol.  VIII,  1856,  212.” 

A  specimen,  three  inches  long,  collected  near  the  mouth  of  Poteau  creek,  Arkansas,  by  Dr. 
George  G.  Shumard,  being,  according  to  all  probabilities,  immature,  we  must  defer  its  descrip¬ 
tion  to  a  future  occasion. 
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NOCOMIS,  Girard 

Gen.  Char. — Body  short,  stoutish  and  compressed,  covered  with  large  scales.  The  ventrals  are  inserted  opposite  the  anterior 
margin  of  the  dorsal,  perhaps  somewhat  anterior  to  it.  The  caudal  is  furcated.  The  head  is  large,  rounded  upon  the  snout, 
which  is  declivous.  The  mouth  is  large  and  terminal,  the  lower  jaw  being  slightly  overlapped  by  the  upper,  A  barbel  upon  the 
posterior  extremity  of  the  maxillary.  Eyes  moderate  sized.  Isthmus  rather  wide.  The  pharyngeals  are  stoutish,  somewhat 
expanded  upon  their  convexity;  expansion  tapering  olf  towards  the  tip  of  the  upper  limb,  which  is  gently  curved  inwards.  The 
inferior  limb  is  scarcely  longer  than  the  upper,  looks  more  slender,  is  flattened  upon  its  extremity,  which  is  turned  outwards, 
causing  a  convexity  inwardly.  The  teeth  are  of  the  voratorial  kind  of  the  hooked  type,  without  grinding  surface.  They  are 
sub-cylindrical,  acerated  and  hooked,  disposed  upon  a  double  series  of  one  and  four,  iu  the  following  manner:  1  |  4—4  |  1. 

Syn. — Nocomis,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856, 190. 

This  genus  is  allied  to  Semotilus  by  its  pharyngeal  teeth,  differing  chiefly  from  it  by  its 
mouth,  which  is  not  so  deeply  cleft,  and  by  the  presence  of  maxillar  barbels,  which  are 
wanting  in  Semotilus. 

A  second  species  of  this  genus,  N.  bellicus,  inhabits  the  Black  Warrior  river,  Alabama,  and 
is  mentioned  in  the  “Proceedings  of  the  Academy  of  Natural  Sciences  of  Philadelphia,  vol. 
VIII,  1856,  213.” 

NOCOMIS  NEBRASCENSIS,  Grd. 

Spec.  Char. — Head  contained  four  times  and  a  half  in  the  total  length.  Posterior  extremity  of  maxillary  even  with  a  vertical 
line  drawn  behind  the  nostrils.  Eye  sub-circular;  its  diameter  entering  five  times  in  the  length  of  the  side  of  the  head.  Body 
stoutish  and  compressed,  covered  with  large  scales.  Anterior  margin  of  dorsal  fin  nearer  the  insertion  of  the  caudal  than  the 
extremity  of  the  snout.  Dorsal  and  anal  fins  deeper  than  long.  Caudal  fin  constituting  the  fifth  of  the  length.  Tip  of  ventrals 
overlapping  the  vent,  although  not  reaching  the  anal  fin.  Reddish  brown  above,  golden  yellow  beneath. 

Syn. — Nocomis  nebrascensis,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856, 190. 

The  anal  fin  is  inserted  posteriorly  to  tbe  dorsal,  botb  being  narrower  tban  high  or  deep. 
The  ventrals  are  rather  small ;  the  pectorals  being  moderate  sized. 

D  1,  8  +  1  ;  A  1,  7  +  1 ;  C  9,  1,  9,  8,  1,  8  ;  V  8  ;  P  17. 

The  scales  are  nearly  as  deep  as  long,  anteriorly  sub-truncated,  posteriorly  rounded,  with 
radiating  grooves  upon  their  posterior  section  only.  The  lateral  line  is  nearly  median,  being 
but  slightly  deflexed  upon  the  thoracic  region. 

It  is  a  fish  about  four  inches  in  total  length,  of  a  uniform  reddish  brown  hue  above,  and 
golden  yellow  beneath ;  a  blackish  streak  is  observed  along  the  middle  of  the  flanks  terminating 
into  a  black  spot  at  the  base  of  the  caudal  fin. 


List  of  specimens. 


Catal. 

Cor.  No. 

No.  of 

Age. 

Locality. 

When  col¬ 

Whence  obtained. 

Nature  of 

Collected  by — 

No. 

of  teeth. 

spec. 

lected. 

specimen. 

48 

2661 

3 

Adult... 

Sweet  Water,  a  tributary 

of  Nebraska  river. 

1853 

J.  S.  Bowman... 

Alcoholic . 

J.  S.  Bowman... 

FISHES — GXPRINIDAE — EXOGLOSSIJM. 


255 


HYBOPSIS,  Agass. 

Gf.n.  Chau. — Body  elongated,  compressed,  sub-fusiform  in  profile,  covered  with  rather  large  scales.  The  lateral  line  being 
straight  along  the  middle  of  the  flanks.  The  head  is  of  moderate  size,  sub-conical  and  rounded  upon  the  snout,  which  protrudes 
beyond  the  lower  jaw.  A  barbel,  inserted  upon  the  anterior  margin  of  the  posterior  extremity  of  the  maxillary,  may  be  seen  at 
the  angle  of  the  mouth.  The  eyes  are  large,  the  isthmus  narrow.  The  dorsal  is  a  little  higher,  and  the  anal  deeper,  than  long. 
The  insertion  of  the  ventrals  takes  place  opposite  the  second  ray  of  the  dorsal,  hence  very  nearly  under  its  anterior  margin. 
The  tail  is  deeply  furcated.  The  pharyngeal  bones  have  the  same  form  and  appearance  as  in  Hudsonius;  the  teeth  are  likewise 
of  the  same  kind  (bruising)  and  type  (hooked  with  a  grinding  surface),  but  more  irregular  yet.  Sometimes  not  hooked,  the 
grinding  surface  contorted  and  nearly  absent,  or  even  resembling  a  truncated  cone.  They  are  disposed  upon  a  double  row  of 
four  and  one:  1  |  4 — 4  |  1,  or  0  |  4 — 4  |  1. 

Syn. — Hybopsis,  Agass.  in  Amer.  Journ.  of  Sc.  Second  series,  XVII,  1854,  358. — Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad. 
VIII,  1856,  210. 

This  genus,  it  will  appear,  is  intimately  related  to  Hudsonius,  from  which  it  chiefly  differs 
hy  the  presence  of  barbels  at  the  angle  of  the  mouth,  and  by  its  straight  lateral  line  also. 

It  was  left  rather  vaguely  defined  hy  its  author,  for  there  are  many  genera  in  which  “'the 
mouth  is  protractile  downwards,  after  the  fashion  of  Catostomus,”  with  the  lips  neither  swollen 
nor  thickened.  And  many  other  genera,  too,  in  which  there  is  “only  four  or  five  compressed 
and  hooked  teeth  in  each  main  row,  and  one  or  two  in  a  second  row.”  What  is  really  of 
generic  value  is  left  for  us  to  conjecture,  since  we  are  not  in  possession  of  its  typical  species. 

The  generic  characters  which  we  now  offer  are  based  upon  Leuciscus  storerianus  and  a  new 
species  from  Alabama  ( Hybopsis  winchelli,  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  211),  and 
should  they  prove  generally  distinct  from  Hybopsis  gracilis,  Agass.,  a  new  name  will  have  to 
he  coined  for  our  species. 

TRIBE  OF  ALBURN! 

The  genera  brought  together  in  this  tribe  are  numerous,  and  quite  as  diversified  in  their 
dentition  as  in  the  former  group.  They  differ  from  the  latter  hy  the  absence  of  barbels.  As 
in  the  preceding,  the  teeth  are  of  the  hooked  types,  with  or  without  grinding  surface  ( Dentes 
uncinato-submolares  et  uncinato-subconici),  mostly  of  the  raptatorial  kind  ( Dentes  raptatorii). 
In  the  majority  of  cases,  the  teeth  are  disposed  upon  a  double  series  also. 

This  group  was  first  distinguished  in  the  “Proceedings  of  the  Academy  of  Natural  Sciences 
of  Philadelphia,  vol.  VIII,  1856,  190.” 

EXOGLOSSUM,  Rafin. 

Gen.  Char. — The  body  is  elongated,  sub-cylindrical,  somewhat  compressed.  The  head  is  sub-conical,  flattened  at  the 
occiput,  and  terminated  by  a  blunt  snout.  The  mouth  is  sub-terminal,  opening  downwards  and  forwards,  the  lower  jaw  being 
shorter  than  the  upper  and  not  surrounded  by  the  lips  around  its  symphysis,  the  lips  being  largely  developed  at  the  angle  of  the 
mouth  and  along  the  upper  jaw  also.  The  eye  is  of  moderate  size.  The  isthmus  is  wide.  The  origin  of  the  ventrals  is  situated 
opposite  the  anterior  margin  of  the  dorsal  or  posterior  to  it.  The  caudal  is  furcated.  The  scales  are  rather  large.  The 
pharyngeal  bones  are  exiguous,  very  slender  upon  their  inferior  branch,  hardly  dilated  above.  The  teeth  are  of  the  raptatorial 
kind  of  the  hooked  type,  without  grinding  surface,  instead  of  which  a  sharp,  but  not  crenated,  edge.  They  are  disposed  upon  a 
double  row  of  one  and  four,  thus:  1  |  4 — 4  |  1. 

Syn. — Hzoglossum,  Rafin.  in  Journ.  Acad.  Nat.  Sc.  Philad.  I,  1, 1818,  419. — Heckel,  in  Russeg.  Reisen,  I,  ii,  1842,1  023. — 
Cuv.  &  Val.  Hist.  nat.  Poiss.  XVII,  1844,  480. — Storer,  Synops.  1846,  176. — Agass.  in  Amer.  Journ.  of 
Sc.  2d  series,  XIX,  1855,  215.— Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856, 191. 
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The  shortness  of  the  lower  jaw,  which  exposes  the  anterior  extremity  of  the  tongue,  is  a 
feature  exclusively  peculiar  to  this  genus.  That  the  structure  just  alluded  to  is  really  of  a 
generical  value,  is  evinced  by  the  fact  that  two  species  are  now  known  to  possess  it.  The  general 
aspect,  as  well  as  the  structure  of  the  scale  ,  are  similar  to  those  of  Nocomis . 

EXOGLOSSUM  MIRABILE,  Gird. 

Plate  LYI,  Figs.  5 — 8. 

Spec.  Char. — Head  sub-conical,  blunt,  and  constituting  the  sixth  of  the  total  length.  Mouth  small  ;  posterior  extremity  of 
maxillar  bone  even  with  a  vertical  line  drawn  across  the  nostrils.  Eye  sub-circular ;  its  diameter  entering  four  times  in  the  length 
of  the  side  of  the  head.  Anterior  margin  of  dorsal  much  nearer  the  extremity  of  the  snout  than  the  base  of  the  caudal.  Inser¬ 
tion  of  ventrals  placed  somewhat  posteriorly  to  the  anterior  margin  of  the  dorsal,  their  tip  nearly  reaching  the  vent.  Reddish 
brown  above  ;  middle  of  flank  with  a  silvery  band  ;  beneath  light  reddish . 

Syn. — Exoglossum  mirabile,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad,  VIII,  1856,  191. 

A  very  characteristic  species,  very  slender  and  fusiform,  and  distinguished  from  E.  maxillingua 
hy  a  smaller  head,  smaller  mouth,  the  position  a  little  more  backwards  of  the  ventrals,  and 
larger  scales.  The  latter  are  longer  than  deep,  except  in  the  lateral  line,  anteriorly  sub-trun¬ 
cated,  posteriorly  rounded,  with  radiating  furrows  upon  the  posterior  section  only  ;  the  lateral 
line  is  straight  and  median.  The  dorsal  is  higher,  and  the  anal  deeper,  than  broad  upon  their 
base.  The  caudal  fin  enters  nearly  five  times  and  a  half  in  the  total  length. 

D  2,  8  +  1 ;  A  2,  7  +  1  ;  C  12,  1,  9,  8,  1,  10  ;  V  8  ;  P  15. 

The  color  is  reddish  brown  above,  light  reddish  beneath,  with  a  silvery  hand  along  the  middle 
of  the  flanks  from  head  to  tail.  A  black  spot  may  be  observed  upon  the  insertion  of  the 
caudal  fin. 

References  to  the  figures. — Plate  LYI,  fig.  5,  represents  Exoglossum  mirabile ,  size  of  life.  Fig. 
6  is  a  scale  from  the  dorsal  region'.  Fig.  7,  a  scale  from  the  lateral  line.  Fig.  8,  a  scale  from 
the  abdominal  region. 

List  of  specimens. 


Catal. 

No. 

Cor’g  No. 
of  teeth. 

No.  of 

spec. 

Age. 

Locality. 

When  col¬ 
lected. 

Whence  obtained. 

Nature  of 

specimen. 

Collected  by — 

47 

2660 

3 

Adult. 

Arkansas  river,  near  Fort 
Smith. 

1853 

Lt.  A.  W.  Whipple. 

Alcoholic. 

Dr.  Geo.  G.  Shumard. 

CLIOLA,  Girard. 

Gen.  Char. — Body  slender  and  sub-fusiform  in  profile,  compressed  ;  snout  rounded  ;  mouth  small  and  terminal,  with  both 
jaws  equal.  There  is  a  rather  wide  isthmus.  The  eyes  are  well  developed  also.  The  dorsal  fin  is  about  as  long  as  high,  or 
longer  than  high.  The  caudal  fin  is  furcated  ;  the  insertion  of  the  ventrals,  opposite  the  anterior  margin  of  the  dorsal.  The 
scales  being  large,  and  the  lateral  line  following  the  middle  of  the  flanks.  The  pharyngeal  bones  are  of  moderate  strength  ;  the 
inferior  branch  is  rather  slender,  and  nearly  straight  when  viewed  in  front ;  from  the  insertion  of  the  teeth,  they  gradually 
expand  to  the  entire  convexity,  which  is  gentle  and  gradual.  The  teeth  themselves  are  of  the  raptatorial  kind,  of  the  hooked 
type,  without  grinding  surface,  compressed,  curved,  and  disposed  upon  one  single  row  of  four  :  4 — 4. 

Syn. — Cliola,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  192. 

The  species  of  this  genus  have  the  external  aspect  of  Dionda ,  but  differ  from  the  latter  by  the 
pharyngeal  teeth,  which  are  curved  and  without  grinding  surface. 
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1.  CLIOLA  YIGILAX,  Grd. 

Spec.  Char. — Head  constituting  the  fifth  of  the  total  length.  Eye  moderate,  its  diameter  entering  about  three  times  and  a 
half  in  the  length  of  the  side  of  the  head.  Posterior  extremity  of  maxillar  bone  not  extending  quite  as  far  back  as  a  vertical  line 
drawn  at  the  anterior  rim  of  the  orbit.  Anterior  margin  of  dorsal  fin  equidistant  between  the  extremity  of  the  snout  and  the 
insertion  of  the  caudal.  Yellowish  brown,  with  a  blackish  streak  along  the  lateral  line,  a  black  spot  at  the  base  of  the  caudal, 
and  one  at  the  anterior  edge  of  the  dorsal. 

Svn. — Ceratichthys  vigilax,  B.  &  G.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VI,  1853,  391. 

Leuciscus  vigilax,  B.  &  G.  in  M arcy’s  Expl.  of  Red  Riv.  of  La.  1853,  248,  Zool.  pi.  xxiv,  figs.  1 — 4. 

Cliola  vigilax,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  192. 

The  body  is  sub-fusiform,  compressed.  The  bead  forms  one-fifth  of  the  entire  length  ;  it  is 
contained  three  times  in  the  length  of  the  body  :  the  caudal  fin  being  about  one-fifth  of  the  entire 
length.  The  head  itself  has  the  shape  of  a  truncated  cone.  The  eyes  are  sub-elliptical,  their 
longitudinal  diameter  being  contained  three  times  and  a  half  in  the  length  of  the  sides  of  the 
head.  The  mouth  is  rather  small,  its  angle  not  extending  to  a  vertical  line  drawn  at  the 
anterior  rim  of  the  orbit.  The  opercle  is  considerably  large  and  almost  trapezoidal  in  shape. 
The  subopercle  and  preopercle  are  comparatively  small.  The  isthmus  beneath  is  about  three- 
tenths  of  an  inch  wide. 

The  dorsal  fin  is  longer  than  high,  and  is  composed  of  nine  rays,  bifurcated  from  about  their 
middle,  some  of  the  middle  rays  showing  another  subdivision  upon  their  extremity.  The  caudal 
fin  is  furcated,  its  angles  being  acute.  It  contains  eighteen  well  developed  rays,  and  several 
rudimentary  ones  above  and  below  ;  the  central  ones  bifurcate  twice.  The  base  of  the  caudal 
fin  is  considerably  broader  (higher)  than  the  central  portion  of  the  peduncle  of  the  tail.  The 
anal  fin  is  situated  behind  the  dorsal,  is  higher  than  long,  suh-trapezoidal,  and  composed  of 
eight  bifurcated  rays  ;  the  central  ones  subdivided  towards  their  extremity.  The  ventrals  are 
inserted  somewhat  behind  the  anterior  margin  of  the  dorsal  ;  they  are  rather  slender,  posteriorly 
rounded,  composed  of  eight  bifurcated  rays,  the  middle  ones  subdivided  towards  their  extremity; 
and  when  bent  backwards  the  fin  does  not  reach  quite  to  the  vent,  which  is  situated  immediately 
in  advance  of  the  anterior  margin  of  the  anal  fin.  The  pectorals  are  slender  ;  when  bent  back¬ 
wards  they  do  not  reach  the  insertion  of  the  ventrals.  They  are  composed  of  fourteen  bifurcated 
rays,  the  central  ones  subdividing  upon  their  last  third.  Formula  : 

D  9  ;  A  8  ;  C  3,  1,  8,  8,  1,  3  ;  Y  8  ;  P  14. 

The  scales  are  proportionally  large,  somewhat  higher  than  long,  rounded  at  both  extremities , 
more  abruptly  anteriorly,  with  radiating  furrows  upon  their  posterior  half.  There  are  sixteen 
rows  of  them  on  the  line  of  greatest  depth,  and  eight  on  the  peduncle  of  the  tail.  The  lateral 
line,  in  which  thirty-eight  to  forty  scales  may  he  counted,  runs  along  the  middle  of  the  flank, 
slightly  bent  downwards  on  the  abdomen. 

The  ground  color  is  yellowish  brown  ;  a  blackish  stripe  composed  of  crowded  dots  follows  the 
lateral  line  on  the  sides.  A  black  spot  may  be  seen  at  the  base  of  the  caudal,  and  one  also  at 
the  anterior  margin  of  the  dorsal. 

List  of  specimens. 


Catal . 

No. 

Cor’g.  No 
of  teeth . 

No.  of 

spec. 

Locality. 

When  col¬ 
lected. 

Whence  obtained 

Nature  of 
specimen. 

Collected  by — 

31 

2645 

i 

Otter  creek,  trib.  of  Red 
river,  Arkansas. 

1852 

Capts.  R.  B.  Marcy 
and  McClelland. 

Alcoholic. 

Sapt.G  B.  McClelland 

33  a 
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2.  CLIOLA  VELOX,  Grd. 

Spec.  Char. — Head  contained  about  four  times  and  a  half  in  the  total  length.  Eye  large  ;  its  diameter  entering  three  times 
in  the  length  of  the  side  of  the  head.  Posterior  extremity  of  maxillary  not  extending  quite  so  far  as  the  anterior  rim  of  the 
orbit.  Anterior  margin  of  dorsal  fin  somewhat  nearer  the  extremity  of  the  snout  than  the  insertion  of  the  caudal.  Olivaceous, 
darker  above  than  beneath  ;  a  black  streak  along  the  middle  of  the  flank  terminating  into  a  jet  black  spot  at  the  base  of  the 
caudal.  A  spot  at  the  anterior  edge  of  the  dorsal. 

Syn. — Cliola  velox,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  192. 

This  is  a  very  slender  and  elegant  species,  differing  from  0.  vigilax  by  a  more  conical  head, 
much  larger  eyes,  and  larger  scales.  The  dorsal  fin  is  less  elongated,  being  nearly  as  high  as 
long.  The  number  of  the  rays  differ  but  little: 

D  1,  9  ;  A  1,  8  ;  0  9,  1,  9,  8,  1,  8  ;  Y  8  ;  P  14. 

The  ground  color  is  olivaceous,  with  a  silvery  reflect  over  the  middle  of  the  flanks  ;  a  black 
streak  follows  the  course  of  the  lateral  line.  A  jet  black  spot  may  be  seen  at  the  base  of  the 
caudal.  A  black  spot  also  exists  at  the  anterior  margin  of  the  dorsal. 

List  of  specimens. 


Catal . 

No. 

Cor’g  No. 

of  teeth. 

No.  of 

spec. 

Locality. 

When  col¬ 
lected. 

Whence  obtained. 

Nature  of 

specimen. 

Collected  by — 

29 

2643 

2 

San  Pedro  creek,  Texas. 

1854 

Major  Emory . 

Alcoholic. 

Dr.  C.  B.  Kennedy. . . 

3.  CLIOLA  YIYAX,  Grd. 

Spec.  Char. — Head  contained  somewhat  over  five  times  in  the  total  length.  Eye  moderate ;  its  diameter  entering  three 
times  and  a  half  in  the  length  of  the  side  of  the  head.  Posterior  extremity  of  maxillar  bone  not  reaching  a  vertical  line  drawn 
in  front  of  the  orbit.  Anterior  margin  of  dorsal  fin  nearer  the  insertion  of  the  caudal  than  the  extremity  of  the  snout. 
Yellowish  with  an  obsolete  greyish  streak  along  the  middle  of  the  flanks,  and  a  black  spot  at  the  base  of  the  caudal. 

Syn. — Cliola  vivax,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  192. 

This  species  might  easily  be  mistaken  for  C.  velox ,  were  it  not  for  the  shortness  of  its  head 
and  its  small  eye.  Besides,  the  body  is  not  so  much  elongated,  and  is  covered  with  scales  a 
good  deal  smaller.  On  the  other  hand,  the  shape  of  the  fins,  as  well  as  the  number  of  their 
rays,  afford  but  minor  differences.  The  dorsal  appears  to  be  somewhat  higher,  and  the 
pectorals  more  slender  and  more  elongated. 

D  1,  9  ;  A  1,  8  ;  C  6,  1,  9,  8,  1,  7  ;  Y  8  ;  P  12. 

The  color  is  uniform  light  yellowish  or  saffron,  with  a  black  spot  at  the  base  of  the  caudal 
fin  ;  the  middle  of  the  flanks  exhibit  traces  of  a  greyish  or  blackish  streak. 


List  of  specimens. 


Catal. 

No. 

Cor.  No. 

of  teeth. 

No.  of 

spec. 

Locality. 

When 

collected. 

Whence  obtained. 

Orig. 

No. 

Nature  of 
specimen. 

Collected  by — 

30 

2644 

i 

Leon  river,  Texas  . . 

1853 

Lt.  A.  W.  Whipple. 

11 

Alcoholic.. 

Dr.  C.  B.  Kennedy _ 
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ALBURNELLUS,  Girard. 

Gen.  Char. — Body  slender  and  compressed,  covered  with  large,  more  or  less  deciduous,  scales,  which  are  deeper  than  long 
and  posteriorly  furrowed.  Gape  of  the  mouth  oblique ;  jaws  sub-equal,  lower  one  slightly  protracted  beyond  the  upper,  which 
is  not  emarginated.  Isthmus  narrow.  Dorsal  fin  higher  than  long.  Ventrals  inserted  in  advance  of  the  dorsal.  Caudal  fin 
deeply  furcated.  The  pharyngeal  bones  are  slender,  expanded  upon  their  convexity,  the  upper  limb  bent  inwards  and  downwards, 
and  the  inferior  limb  rather  exiguous  and  shorter  than  the  upper.  The  teeth  themselves  are  slender  and  compressed,  more  or 
less  hooked,  of  the  raptatorial  kind,  and  disposed  upon  a  double  row  of  two  and  four,  thus  :  2  |  4 — 4  |  2. 

Syn. — Alburnellus,  Grd.  in  Proc  Acad.  Nat.  Sc-  Philad.  VIII,  1856,  193. 

This  genus  differs  from  Alburnus,  to  which  it  is  closely  allied,  by  the  lower  jaw  being  less 
protracted,  requiring  no  emargination  of  the  upper  one  to  fit  its  apex.  Moreover,  the  main  row 
of  pharyngeal  teeth  is  composed  of  four  teeth  instead  of  five. 

1.  ALBURNELLUS  DILECTUS,  Grd. 

Plate  LYII,  Figs.  9 — 12. 

Spec.  Char. — Head  forming  a  little  more  than  the  sixth  of  the  total  length.  Posterior  extremity  of  maxillar  bone  reaching 
a  vertical  line  drawn  at  the  anterior  rim  of  the  orbit.  Diameter  of  eye  entering  three  times  in  the  length  of  the  side  of  the 
head.  Anterior  margin  of  dorsal  fin  somewhat  nearer  the  fork  of  the  caudal  than  the  extremity  of  the  snout.  Insertion  of 
ventrals  nearer  the  extremity  of  the  snout  than  the  base  of  the  caudal  fin.  Pectorals  slender,  though  far  from  reaching  the 
insertion  of  the  ventrals.  Reddish  yellow,  with  a  lateral  silvery  streak. 

Syn. — Alburnus  dilectus,  Grd  in  Proc.  Acad.  Nat.  Sc.  Philad.  VHI,  1856,  193. 

The  largest  specimens  observed  are  about  three  inches  and  a  half  in  total  length  ;  the  head 
forming  a  little  more  than  the  sixth  part  of  it.  The  greatest  depth  is  nearly  equal  to  the  length 
of  the  head.  The  diameter  of  the  circular  eye  is  contained  about  three  times  in  the  length  of 
the  side  of  the  head,  and  less  than  once  in  advance  of  its  anterior  rim.  There  are  ten  longi¬ 
tudinal  rows  of  scales  between  the  insertion  of  the  ventrals  and  the  base  of  the  dorsal ;  they  are 
anteriorly  subtruncated,  rounded,  and  tapering  posteriorly.  The  lateral  line  runs  along  the 
fourth  row  from  the  ventrals  upwards. 

D  2,  8  +  1 ;  A  2,  11  +  1  ;  0  8,  1,  9,  8,  1,  7  ;  V  1,  8 ;  P  14. 

The  anal  fin  is  as  long  as  deep,  and  a  good  deal  longer  than  the  dorsal  ;  its  origin  is  nearly 
opposite  the  posterior  margin  of  the  dorsal.  The  tips  of  the  ventrals  approximate  the  vent 
without  overlaping  it. 

The  ground  color  is  uniformly  reddish  yellow,  lighter  beneath  than  above  ;  a  silvery  streak 
may  be  observed  along  the  middle  of  the  flanks.  The  fins  are  light  yellowish  ;  the  rays  of  the 
dorsal  and  caudal  being  tinged  with  greyish. 

References  to  the  figures. — Plate  LYII,  fig.  9,  represents  Alburnellus  dilectus,  size  of  life. 
Fig.  10  is  a  scale  from  the  dorsal  region.  Fig.  11,  a  scale  from  the  lateral  line.  Fig.  12,  a 
scale  from  the  abdominal  region. 

List  of  specimens. 


Catal. 

No. 

No.  of 

spec 

Age. 

Locality. 

When 

collected. 

Whence  obtained. 

Nature  of 

specimen. 

Collected  by — 

71 

24 

Adt.&Y’g. 

Arkansas  river,  near 

Fort  Smith. 

1853 

Lt.  A.  W  Whipple _ 

Alcoholic. 

Dr.  Geo.  G.  Shumard  .. 
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2.  ALBURNELLUS  UMBRATILIS,  Grd. 

Spec.  Chae. — Head  constituting  about  the  fifth  of  the  whole  length.  Posterior  extremity  of  the  maxillary  extending  to  a 
vertical  line  drawn  at  the  anterior  rim  of  the  orbit.  Diameter  of  the  eye  entering  three  times  and  a  half  in  the  length  of  the 
side  of  the  head.  Anterior  margin  of  dorsal  fin  nearer  the  extremity  of  the  snout  than  the  fork  of  the  caudal.  Insertion  of 
ventrals  nearer  the  extremity  of  the  snout  than  the  base  of  the  caudal.  Pectorals  not  reaching  the  insertion  of  the  ventrals. 
Dorsal  region  greyish  brown ;  flanks  silvery  grey ;  belly  reddish  yellow. 

Syn. — Albumus  urnbratilis,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  193. 

This  is  a  shorter  and  deeper  species,  and  which  might  easily  he  mistaken  for  a  Luxilus,  so 
striking  is  its  general  resemblance  with  small  specimens  of  the  latter  genus.  The  greatest 
length  is  about  three  inches  ;  the  greatest  depth  being  equal  to  the  length  of  the  head,  and 
contained  five  times  in  the  total  length.  The  lateral  line,  though  running  along  the  fourth 
row  of  scales  from  the  insertion  of.  the  ventrals,  is  more  deflexed  upon  the  abdomen  than  in  A. 
dilectus;  the  longitudinal  rows  of  scales  being  fourteen  in  number. 

D  1,  8  +  1  ;  A  1,  11  +  1  ;  C  5,  1,  9,  8,  1,  6 ;  V  1,  8 ;  P  13. 

The  an&l  fin  is  nearly  as  long  as  deep,  and  longer  than  the  dorsal ;  its  anterior  margin  is 
placed  a  little  behind  the  posterior  margin  of  the  dorsal.  The  tips  of  the  ventrals  overlap  the 
vent,  nearly  reaching  the  anterior  margin  of  the  anal. 

The  color  of  the  dorsal  region  is  of  a  greyish  brown  tint ;  the  sides  being  of  a  silvery  grey, 
and  the  belly  dull  reddish  yellow.  The  fins  are  olivaceous  tinged  with  greyish. 


List  of  specimens. 


Catal. 

No. 

Cor.  No. 

of  teeth. 

No.  of 

spec. 

Age. 

Locality. 

When 

collected. 

Whence  obtained. 

Nature  of 

specimen. 

Collected  by — 

73 

2678 

24 

Adt.  &  Y’g. 

Sugarloaf  creek,  Ark.. 

1853 

Lt.  A.  W.  Whipple  . 

Alcoholic. 

1 

H.  B.  Molhausen. 

ALBURNOPS,  Girard. 


Gen.  Char. — Body  slender  and  compressed,  protected  with  large  and  deciduous  scales,  which  are  deeper  than  long,  and 
posteriorly  furrowed.  Snout  rather  blunt  and  thick,  overlapping  the  lower  jaw,  which  is  slightly  shorter  than  the  upper.  Eye 
large.  Gill  apertures  separated  beneath  by  a  narrow  isthmus.  Dorsal  fin  higher  than  long.  Insertion  of  ventrals  placed 
somewhat  behind  the  anterior  margin  of  the  dorsal,  else  in  advance  of  it.  Caudal  fin  deeply  furcated.  The  pharyngeal  bones 
resemble,  by  their  configuration,  those  of  Alburnellus.  The  teeth  themselves  are  of  the  prehensile  kind  of  the  hooked  type, 
with  a  narrow  and  sometimes  contorted  grinding  surface.  They  are  disposed  upon  a  double  row  of  two  and  four :  2  |  4 — 4  |  2, 
or  1  |  4 — 4  |  2. 

Syn. — Alburnops,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  194. 

Thus  we  see  that  a  marked  difference  between  Alburnops  and  Alburnellus  consists  in  the 
presence  of  a  grinding  surface  to  the  teeth  in  the  former,  and  which  is  absent  in  those  of  the 
latter. 

This  genus  may  furthermore  be  distinguished  from  Albumus  and  Alburnellus  by  a  smaller 
mouth  and  by  a  thickening  of  the  snout,  which  overlaps  slightly  the  lower  jaw,  contrary  to 
what  is  the  case  in  Albumus  and  Alburnellus.  In  that  respect,  Alburnops  will  remind  us  of  some 
species  of  Hyborhynchus.  The  eye  is  large  ;  a  very  narrow  isthmus  separates  the  gill  apertures 
beneath.  The  insertion  of  the  ventrals  takes  place  under  the  anterior  margin  of  the  dorsal  fin, 
which  resembles  that  of  Albumus  and  Alburnellus. 
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In  both  of  the  latter  genera  the  ventrals  are  situated  in  advance  of  the  dorsal.  The  caudal  is 
furcated.  On  the  other  hand,  the  anal  has  a  narrower  base  than  in  Alburnus  and  Alburnellus  ; 
the  lateral  line  is  nearly  median,  instead  of  being  deflexed  upon  the  abdomen. 

1.  ALBURNOPS  BLENNIUS,  Grd. 

Plate  LVII,  Figs.  13 — 16. 

Spec.  Char. — Head  constituting  the  fifth  of  the  entire  length.  Snout  blunt  and  abbreviated  ;  lower  jaw  shorter  than  the 
upper ;  posterior  extremity  of  maxillar  bone  extending  to  a  vertical  line  drawn  within  the  anterior  rim  of  the  orbit.  Anterior 
margin  of  dorsal  fin  nearer  the  extremity  of  the  snout  than  the  insertion  of  the  caudal.  Insertion  of  ventrals  situated  slightly 
behind  the  anterior  edge  of  the  dorsal ;  their  tips  approximating  the  vent.  Reddish  brown,  darker  above  than  beneath,  silvery 
on  the  sides ;  fins  unicolor. 

Syn. — Alburnops  blennius,  Grd  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  194. 

This  species  has  the  snout  most  prominently  rounded.  The  posterior  extremity  of  the 
maxillary  extends  to  a  vertical  line  drawn  somewhat  within  the  anterior  rim  of  the  orbit.  The 
eye  is  rather  large ;  its  diameter  entering  three  times  and  a  half  in  the  length  of  the  side  of 
the  head.  The  greatest  length  being  about  three  inches  and  a  half,  the  head  forming  the  fifth 
part  of  it ;  the  depth  of  the  body  is  less  than  the  length  of  the  head. 

D  2,  8  +  1 ;  A  2,  7  +  1 ;  C  7,  1,  9,  8,  1,  8 ;  V  1,  8  ;  P  14. 

The  anal  fin  is  deeper  than  long  ;  its  anterior  margin  is  nearly  equidistant  between  the 
isthmus  and  the  tip  of  the  lower  lobe  of  the  caudal.  The  pectorals  are  slender  and  longer  than 
the  ventrals. 

The  scales,  deeper  than  long,  are  sub-lozange-shaped  and  furrowed  upon  their  posterior 
section.  There  are  ten  longitudinal  rows  upon  the  greatest  depth,  six  above  the  lateral  line 
and  three  below  it. 

The  color  is  reddish  brown  ;  the  middle  of  the  flanks  silvery  ;  the  fins  unicolor. 

References  to  the  figures. — Plate  LVII,  fig.  13,  represents  Alburnops  blennius ,  size  of  life. 
Fig.  14,  a  scale  from  the  dorsal  region.  Fig.  15,  a  scale  from  the  lateral  line.  Fig.  16,  a  scale 
from  the  abdominal  region. 
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Collected  by — 

67 

2674 

18 

A.  &  Y. 

Arkansas  river,  near 

Fort  Smith. 

1853 

Lt.  A.  W.  Whipple. 

Alcoholic  . 

Dr.  Geo.  G.  Shumard  . 

2.  ALBURNOPS  SHUMARDI,  Grd. 

Plate  LVII,  Figs.  1 — 4. 

Spec.  Char. — Head  constituting  the  fifth  of  the  total  length.  Snout  sub-conical,  lower  jaw  shorter  than  the  upper. 
Posterior  extremity  of  the  maxillary  reaching  a  vertical  line  drawn  across  the  anterior  rim  of  the  pupil.  Anterior  margin  of 
dorsal  fin  equidistant  between  the  extremity  of  the  snout  and  the  insertion  of  the  caudal.  Insertion  of  ventrals  situated  slightly 
behind  the  anterior  margin  of  the  dorsal;  their  tips  approximating  the  vent.  Reddish  brown ;  flanks  silvery. 

Syn. — Alburnops  shumardi,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  194. 
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The  general  appearance  is  the  same  as  that  of  the  preceding  species.  The  snout  is  more  conical, 
the  mouth  larger  and  more  deeply  cleft.  The  head  constitutes  likewise  the  fifth  of  the  total 
length,  which  measures  three  inches  and  a  half.  The  eye  is  well  developed,  sub-circular  ;  its 
diameter  entering  a  little  over  three  times  in  the  length  of  the  side  of  the  head. 

The  anal  fin  is  deeper  than  long,  its  anterior  margin  being  nearer  the  tip  of  the  lower  lobe  of 
the  caudal  than  the  extremity  of  the  snout.  The  dorsal  is  higher  than  in  the  preceding  species. 
The  pectorals  being  slender.  The  formula  of  the  fins  reads  thus  : 

D  2,  8  +  1  ;  A  2,  8  +  1  ;  C  6,  1,  9,  8,  1,  1  ;  V  1,  8  ;  P  15. 

The  scales  are  large,  deeper  than  long,  sub-elliptical  on  the  back,  elsewhere  anteriorly 
sub-truncated  and  posteriorly  rounded,  with  radiating  grooves  upon  the  posterior  section  only. 
There  are  hut  nine  rows  of  scales,  five  above  and  three  below  the  lateral  line. 

The  color  is  reddish  brown,  lighter  beneath  than  above  ;  the  middle  of  the  flanks  appearing 
as  though  streaked  with  silver  ;  the  fins  being  unicolor,  of  a  light  yellow  or  straw  tint. 

Beferences  to  the  figures. — Plate  LVII,  fig.  1,  represents  Alburnops  shumardi ,  size  of  life. 
Fig.  2,  a  scale  from  the  dorsal  region.  Fig.  3,  a  scale  from  the  lateral  line.  Fig.  4,  a  scale 
from  the  abdominal  region. 
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68 
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2 

Adult. 

Arkansas  river,  near 

Fort  Smith. 

1853 

Lt.  A.  W.  Whipple. 

Alcoholic  . 

Dr.  Geo.  G.  Shumard. 

3.  ALBUBNOPS  ILLECEBKOSUS,  Grd. 

Plate  LVII,  Figs.  5 — 8. 

Spec.  Char. — Head  contained  five  times  and  a  half  in  the  total  length.  Snout  sub-conical ;  lower  jaw  shorter  than  the  upper 
Posterior  extremity  of  maxillar  bone  extending  to  a  vertical  line  drawn  in  front  of  the  orbit.  Anterior  margin  of  dorsal  fin 
equidistant  between  the  extremity  of  the  snout  and  the  insertion  of  the  caudal.  Insertion  of  ventrals  situated  somewhat  in 
advance  of  the  anterior  edge  of  the  dorsal ;  their  tips  reaching  the  vent.  Reddish  brown,  lighter  beneath  than  above,  with  the 
middle  of  the  flanks  silvery ;  fins  unicolor. 

Syn. — Alburnops  illecebrosus,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  194. 

This  is  perhaps  the  most  graceful  of  the  three  species  so  far  known  of  this  genus.  The  snout 
is  less  prominent  than  in  A.  shumardi,  and  more  so  than  in  A.  blennius.  The  eyes  are  larger 
than  in  either  of  the  two  species  just  alluded  to  ;  their  diameter  entering  about  three  times  in 
the  length  of  the  side  of  the  head.  The  head  is  contained  five  times  and  a  half  in  the  total 
length,  which  averages  about  three  inches. 

The  dorsal  fin  is  much  higher  than  long,  and  not  well  represented  on  the  accompanying 
figure :  it  being  much  lower  posteriorly,  hence  its  upper  edge  a  good  deal  more  inclined 
backwards.  The  anal  is,  as  usual,  deeper  than  long  ;  its  anterior  margin  being  equidistant 
between  the  isthmus  and  the  tip  of  the  inferior  lobe  of  the  caudal. 

The  scales  are  large,  much  deeper  than  long,  and  proportionally  more  so  than  in  the  fore¬ 
going  two  species.  Their  anterior  margin  is  sub-truncated,  the  posterior  edge  being  rounded, 
with  radiating  grooves  upon  the  latter  section  only.  There  are  ten  rows  of  scales  as  in  A. 
blennius. 
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The  color  is  reddish  brown  or  fulvous,  lighter  beneath  than  above  ;  the  middle  of  the  flanks 
being  silvery.  The  fins  are  light  yellowish  olive,  unicolor. 

References  to  the  figures. — Plate  LVII,  fig.  5,  represents  Alburnops  illecebrosus ,  size  of  life. 
Fig.  6  is  a  scale  from  the  dorsal  region.  Fig.  7,  a  scale  from  the  lateral  line.  Fig.  8,  a  scale 
from  the  abdominal  region. 
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2673 

24 

Adt.  & 

young. 

Arkansas  river,  near 

Fort  Smith. 

1853 

Lt.  A.  W.  Whipple  . 

Alcoholic  . 

Dr.  Geo.  G.  Shumard. 

PLARGYRUS,  Rafin. 

Gen. Char. — Head  large  and  sub-conical ;  mouth  rather  large,  terminal;  gape  more  or  less  oblique  upwards.  Jaws  equal.  Eyes 
large.  Isthmus  quite  narrow.  Tail  tapering.  Caudal  fin  furcated.  The  insertion  of  the  ventrals  is  situated  opposite  the  ante¬ 
rior  margin  of  the  dorsal  fin,  or  a  little  behind  it.  Dorsal  and  anal  fins  without  strong  and  undivided  rays  anteriorly.  Scales 
very  large,  imbricated,  much  higher  than  long.  Lateral  line  forming  a  downwards  curve  beneath  the  middle  of  the  flanks. 
Pharyngeal  bones  rather  slender,  with  an  angular  expansion  at  the  upper  portion  of  the  descending  branch,  the  expansion  itself 
tapering  away  towards  the  upper  and  inner  extremity.  The  teeth  are  compressed,  of  the  prehensile  kind,  of  the  hooked  type, 
very  slightly  hooked,  provided  with  a  grinding  surface,  being  disposed  upon  a  double  row  as  follows  :  2  |  4 — 4  |  2. 

Syn. — Plargyrus,  Rafin.  Ichth.  Ohiens.  1820,  50. — Grd.  in  Proc  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  195. 

Hypsolepis,  Baird  (MS.) — Grd.  in  Storer,  Hist.  Fish.  Mass,  in  Mem.  Amer.  Acad.  New  S.  V,  1855,  284. 

The  genus  Plargyrus  includes  the  prettiest  species  of  American  Cyprinoids.  Their  compara¬ 
tively  small  size,  compressed  and  graceful  body,  sub-fusiform  in  its  profile,  added  to  brilliant 
and  vivid  colors,  have  brought  these  fishes  to  the  notice  of  the  multitude.  They  are  commonly 
known  as  “Red  Dace,”  “Silver-side  Fall-fish,”  “White  and  Yellow  Winged  Shiner,” 
“  Shiner,”  &c.  They  occur  in  the  waters  of  the  Mississippi  basin,  as  well  as  in  the  eastern, 
northern,  and  southern  States. 

The  teeth  of  this  genus  are  figured  by  Heckel,  under  the  name  of  Argyreus  rubripinnis,  the 
second  species  of  his  genus  Argyreus,  and  which  is  nothing  else  but  Plargyrus  cornutus  in  a 
breeding  dress. 

PLARGYRUS  BOWMANI,  Grd. 
late  LIX,  Figs.  1 — 5. 

Spec.  Char. — Head  constituting  about  the  fifth  of  the  total  length.  Posterior  extremity  of  maxillar  bone  corresponding  to  a 
vertical  line  drawn  behind  the  nostrils.  Diameter  of  eye  entering  three  times  and  a  half  in  the  length  of  the  side  of  the  head. 
Anterior  margin  of  dorsal  fin  equidistant  between  the  extremity  of  the  snout  and  the  insertion  of  the  caudal.  Origin  of  ventrals 
situated  opposite  the  anterior  margin  of  the  dorsal,  therefore  equidistant  also  between  the  snout  and  the  base  of  the  caudal ;  their 
tips  reaching  the  vent.  Dorsal  fin  higher  and  anal  deeper  than  long.  Reddish  brown  above,  yellowish  beneath,  with  the  sides 
silvery.  A  black  streak  along  the  flanks,  above  the  lateral  line. 

Syn. — Plargyrus  bowmani,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  196. 

We  inscribe  this  species  to  the  memory  of  one  who,  under  difficulties  of  various  sorts,  during 
a  travel  across  the  continent,  thought  it  not  of  small  importance  to  collect  and  preserve  specimens 
of  natural  history,  which  he  forwarded  to  the  Smithsonian  Institution. 
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The  species  is  gracefully  sub-fusiform  in  its  profile,  the  depth,  in  advance  of  the  dorsal,  being 
equal  to  the  fifth  of  the  entire  length,  in  which  the  head  itself  enters  about  five  times.  The  eye 
is  very  large,  its  diameter  entering  three  times  and  a  half  in  the  length  of  the  side  of  the  head. 
D  2,  8  +  1 ;  A  2,  9  ;  C  8,  1,  9,  8,  1,  9  ;  V  1,  8  ;  P  1,  14. 

The  tips  of  the  pectoral  fins  are  nearly  at  the  same  distance  from  the  insertion  of  the  ventrals 
as  the  tips  of  the  latter  are  from  the  origin  of  the  anal  fin. 

The  dorsal  region  is  reddish  brown,  the  sides  being  silvery  and  the  abdomen  yellowish.  A 
black  streak  may  be  seen  along  the  upper  edge  of  the  silvery  zone  of  the  flanks.  Fins  oliva¬ 
ceous  ;  rays  tinged  with  greyish. 

References  to  the  figures. — Plate  LIX,  fig.  1,  represents  Plargyrus  bowynani,  size  of  life.  Fig. 
2,  a  section  of  the  body  across  the  line  of  greatest  depth.  Fig.  3,  a  dorsal  scale.  Fig.  4,  a  scale 
from  the  lateral  line.  Fig.  5,  a  scale  from  the  abdominal  region. 
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Sweetwater  fork  of  Platte 

1852 

J.  S.  Bowman. ..... 

Alcoholic. 

J.  S.  Bowman  ••«••• 

(Nebraska)  river. 

CYPRINELLA,  Girard. 

Gen  Char. — Body  very  much  compressed,  either  elongated  and  sub-fusiform,  or  else  with  the  dorsal  and  abdominal  outlines 
rather  arched.  The  head  is  of  moderate  size,  sub-conical,  the  snout  generally  protruding  beyond  the  lower  jaw.  Mouth  small, 
its  gape  slightly  oblique,  and  sub-terminal.  No  barbels.  Eyes  moderate.  Isthmus  narrow.  Tail  tapering  ;  caudal  fin  furcated . 
Insertion  of  ventrals  opposite  or  slightly  in  advance  of  the  anterior  margin  of  dorsal  fin.  Seales  large,  else  of  moderate  develop¬ 
ment,  imbricated,  much  higher  than  long,  with  radiating  furrows  upon  their  posterior  section  only.  Lateral  line  forming  a 
downwards  curve  beneath  the' middle  of  the  flanks.  Pharyngeal  bones  resembling  those  of  Plargyrus.  The  teeth  are  slender  and 
compressed,  of  the  raptatorial  kind  of  the  hooked  type,  slightly  hooked,  without  grinding  surface,  instead  of  which,  a  sharp  ridge 
inconspicuously  crenated,  and  disposed  upon  a  double  row  of  one  and  four  in  the  following  manner  :  1  |  4 — 4  |  1. 

Syn. —  Cyprinella,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  196. 

Had  the  name  of  Hypsolepis  not  been  preoccupied  to  designate  another  genus,  it  might  have 
been  applied  with  great  propriety  to  the  species  of  the  present  genus,  since  the  fishes  herein 
included  possess  that  curious  character  of  having  the  scales  higher  than  long.  They  replace  in 
the  southwest  the  Plargyri  of  more  northern  climes.  Though  generally  smaller  than  the  species 
of  Plargyrus ,  some  do  resemble  the  latter  in  a  very  striking  manner,  whilst  others  are  much 
shorter  and  deeper  in  proportion.  The  chief  ditferences  between  the  present  genus  and  Plar¬ 
gyrus  is  to  be  found  in  the  pharyngeal  teeth  and  the  position  of  the  ventrals. 

To  Moniana  it  bears  more  striking  resemblances  and  real  affinities.  The  position  of  the 
ventral  fins  is  the  same  ;  the  pharyngeal  bones  are  alike  also  ;  the  teeth  are  of  the  same  general 
pattern,  but  disposed  upon  a  double  series  in  Cyprinella ,  and  upon  one  only  in  Moniana.  More¬ 
over,  in  Cyprinella  the  snout  generally  protrudes  beyond  the  lower  jaw,  though  the  mouth  is 
sub-terminal  and  its  gape  slightly  oblique. 
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1.  CYPRINELLA  BUB  ALINA,  G  rd. 

Spec.  Char. — Body  short ;  back  very  much  arched.  Peduncle  of  tail  slender.  Head  constituting  the  fifth  of  the  entire 
length.  Eye  large  and  circular  ;  its  diameter  entering  three  times  and  a  half  in  the  length  of  the  side  of  the  head.  Jaws  equal ; 
posterior  extremity  of  maxillar  bone  extending  to  a  vertical  line  drawn  a  little  in  advance  of  the  orbit.  Dorsal  fin  higher  than 
long,  its  anterior  margin  equidistant  between  the  tip  of  the  Snout  and  the  insertion  of  the  caudal.  Origin  of  ventrals  situated 
slightly  in  advance  of  the  anterior  margin  of  the  dorsal.  Pectorals  slender  ;  other  fins  well  developed. 

Syn. — Leuciscus  bubalinus,  B.  &  G.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VT,  1853,  391  ;  and,  in  Marcy’s  Expl.  of  Red  Riv.  of 
La.  1853,  249,  Zool.  pi.  xiv,  figs.  5 — 8. 

Cyprinella  bubalina,  Grd. in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  197. 

The  body  is  very  much  compressed  and  rather  short  in  general  appearance.  The  hack  is 
considerably  arched  in  advance  of  the  dorsal  fin,  behind  which  the  body  tapers  quite  rapidly 
posteriorly,  rendering  the  peduncle  of  the  tail  comparatively  slender.  The  head  is  about  one- 
fifth  of  the  entire  length.  The  eyes  are  comparatively  large  and  circular,  their  diameter  being 
contained  three  times  and  a  half  in  the  length  of  the  side  of  the  head,  one  diameter  intervening 
between  the  eye  and  the  snout.  The  nostrils  are  nearer  to  the  eyes  than  to  the  tip  of  the  snout. 
The  jaws  are  even.  The  opercular  apparatus  is  conspicuously  developed,  especially  the  opercle, 
which  has  the  shape  of  an  elongated  quadrangle,  slightly  concave  posteriorly,  and  .  slightly 
rounded  inferiorly .  The  isthmus  is  quite  small . 

The  anterior  margin  of  the  dorsal  fin  is  equidistant  between  the  extremity  of  the  snout  and 
the  base  of  the  caudal  fin.  It  is  angular,  higher  than  long,  and  composed  of  eight  rays. 
The  anal  has  the  same  length  as  the  dorsal,  but  is  not  quite  so  deep  as  the  latter  is  high  ;  it  is 
composed  of  nine  articulated  rays  and  two  minute  rudiments  at  the  anterior  margin.  The 
ventrals  when  bent  backwards  reach  the  anterior  margin  of  the  anal  fin,  consequently  overlap¬ 
ping  the  anus  which  is  situated  close  to  the  anal  fin.  They  are  composed  each  of  eight  rays,  all 
soft  or  articulated.  The  pectorals  are  comparatively  small  and  slender,  their  tips  reaching  the 
insertion  of  the  ventrals  when  brought  backwards.  Their  posterior  margin  is  rounded  ;  their 
rays  are  eleven  in  number.  In  all  the  fins  the  rays  are  bifurcated,  and  the  middle  ones  sub¬ 
divided  still.  The  formula  is  as  follows  : 

D  8  ;  A  2,  9  ;  C  4,  1,  9,  9,  1,  3  ;  Y  8  ;  P  11. 

The  scales  are  •  anteriorly  sub-truncated,  posteriorly  rounded,  with  numerous  radiating 
grooves.  Ten  longitudinal  rows  may  be  counted  upon  the  line  of  greatest  depth  of  the  body, 
and  five  rows  on  the  peduncle  of  the  tail.  The  lateral  line,  which  contains  about  thirty-six 
scales,  forms  a  very  open  curve  downwards,  and  nearer  to  the  insertion  of  the  ventrals  than  to 
the  base  of  dorsal. 

The  ground  color  is  altered  to  greyish;  the  real  tint  is  not  preserved  on  the  specimen  before  us. 
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2.  CYPRINELLA  UMBROSA,  Grd. 

Plate  LVIII,  Figs,  1 — 5. 

Spec.  Char  — Body  rather  short;  back  very  much  arched.  Peduncle  of  tail  robust.  Head  constituting  more  than  the  fifth 
of  the  total  length.  Eye  well  developed  and  circular;  its  diameter  entering  four  times  in  the  length  of  the  side  of  the  head. 
Posterior  extremity  of  maxillary  reaching  a  vertical  line  drawn  in  front  of  the  orbit.  Anterior  margin  of  dorsal  fin  equidistant 
between  the  tip  of  the  snout  and  the  insertion  of  the  caudal.  Origin  of  ventrals  situated  slightly  in  advance  of  the  anterior 
margin  of  the  dorsal.  Pectorals  moderate.  Greyish  red  above ;  greyish  yellow  beneath.  Fins  unicolor. 

Syn. — Cyprinella  umbrosa ,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  197. 

Also  a  deep  bodied  species,  much,  larger  than  the  preceding,  indeed  the  largest  of  the  species 
hitherto  known  of  its  genus.  The  ventral  outline  is  as  much  arched  as  that  of  the  hack.  The 
greatest  depth,  taken  at  the  anterior  margin  of  the  dorsal,  is  equal  to  the  third  of  the  length, 
the  caudal  fin  excluded.  The  entire  length  measures  about  three  inches  and  a  quarter,  the 
caudal  fin  being  a  little  shorter  than  the  greatest  depth.  The  nape  is  a  little  depressed ;  the  head 
constitutes  the  fourth  of  the  length,  the  caudal  fin  excluded.  The  eye  is  circular  ;  its  diameter 
entering  about  four  times  in  the  length  of  the  side  of  the  head.  The  dorsal  fin  is  higher  than 
long  ;  its  anterior  margin  is  nearer  the  tip  of  the  snout  than  the  insertion  of  the  caudal.  The 
insertion  of  the  ventrals  is  a  little  in  advance  of  the  anterior  margin  of  the  dorsal ;  their  tips 
reaching  the  vent.  The  pectorals  are  of  moderate  development;  their  tips  not  extending  as  far 
as  the  origin  of  the  ventrals.  The  anal  is  deeper  than  long  ;  its  anterior  margin  being  nearer 
the  isthmus  than  tbe  tip  of  the  inferior  lobe  of  the  caudal. 

D2,8  +  l;  A  2,  9  + 1  ;  C  3,  1,  9,  8,  1,  4  ;•  Y  1,  8  ;  P  14. 

The  scales  are  large,  considerably  larger  than  long,  obscurely  lozange-shaped,  somewhat 
tapering  upwards  and  downwards.  The  radiating  furrows  appear  to  be  much  fewer  in  the  scales 
of  tbe  lateral  line  and  those  above  it  than  in  the  scales  below.  The  lateral  line  itself  describes 
a  downwards  curve  upon  the  middle  region  of  the  abdomen,  being  much  nearer  the  insertion  of 
the  ventrals  than  the  base  of  the  dorsal  fin.  The  dorsal  region  is  greyish  red,  or  light  reddish 
brown,  whilst  the  ventral  region  is  greyish  yellow,  or  yellowish  olive.  The  dorsal  and  caudal 
are  greyish  olive  ;  the  other  fins  being  yellowish  or  light  straw  color. 

References  io  the  figures. — Plate  LVIII,  fig.  1,  represents  Cyprinella  umbrosa,  from  Coal 
creek,  and  size  of  life.  Fig.  2,  is  a  section  of  the  body  across  the  line  of  greatest  depth.  Fig. 
3,  a  dorsal  scale.  Fig.  4,  a  scale  from  the  lateral  line.  Fig.  5,  a  scale  from  the  abdominal 
region. 
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3.  CYPRINELLA  GUNNISON!,  Grd. 

Spec.  Chak. — Body  short,  rather  deep ;  back  somewhat  arched.  Peduncle  of  tail  of  moderate  development.  Head  con¬ 
stituting  less  than  the  fifth  of  the  total  length.  Eye  moderate  sized;  its  diameter  entering  three  times  and  a  half  in  the  length 
of  the  side  of  the  head.  Posterior  extremity  of  maxillar  bone  reaching  a  vertical  line  drawn  near  the  anterior  rim  of  the  orbit. 
Anterior  margin  of  dorsal  fin  equidistant  between  the  tip  of  the  snout  and  the  fork  of  the  caudal.  Origin  of  ventrals  situated 
in  advance  of  the  dorsal.  Pectorals  and  ventrals  rather  small.  Reddish  brown,  lighter  beneath  than  above.  Fins  unicolor. 

Syn, — Cyprinella  gunnisoni,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  197. 

This  species  is  inscribed  to  the  memory  of  an  officer  who  had  taken  at  heart  the  promotion  of 
science  in  his  country,  and  was  brought  to  a  most  lamentable  death  while  in  the  active  field  of  his 
duty. 

The  body  is  short  hut  not  so  deep  as  in  the  preceding  species.  The  head  is  smaller  than  in 
C.  umbrosa ,  hut  the  eye  preserves  the  same  proportions.  The  dorsal  fin  is  higher,  and  the  anal 
deeper,  than  long.  The  anterior  margin  of  the  anal  being  somewhat  nearer  the  fork  of  the 
caudal  than  the  isthmus,  whilst  the  anterior  margin  of  the  dorsal  is  nearer  the  insertion  of  the 
caudal  than  the  tip  of  the  snout.  The  tips  of  the  ventrals  scarcely  reach  the  vent,  and  the 
pectorals  do  not  extend  as  far  as  the  origin  of  the  ventrals. 

D  2,  8  +  1 ;  A  2,  9  +  1 ;  C  7,  1,  9,  8,  1,  6  ;  Y  1,  8  ;  P  13. 

The  scales  are  large,  not  so  much  imbricated  as  in  C.  umbrosa ,  although  equally  as  deep,  and 
anteriorly  sub-truncated.  The  upper  and  lower  margins  are  less  tapering  than  in  the  species 
just  referred  to. 

The  color  is  reddish  brown,  darker  along  the  dorsal  region  than  on  the  abdomen  ;  the  middle 
of  the  flank  exhibiting  a  whitish  metallic  reflect.  The  dorsal  and  caudal  are  greyish  olive  ;  the 
rest  of  the  fins  being  yellowish. 
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4.  CYPRINELLA  BECKWITHI,  Grd. 

Spec.  Char.— Body  short,  rather  deep ;  back  somewhat  arched.  Peduncle  of  tail  slender.  Head  contained  four  times  and 
a  half  in  the  total  length.  Eye  moderate  sized;  its  diameter  entering  four  times  in  the  length  of  the  side  of  the  head.  Gape 
of  the  mouth  somewhat  oblique.  Posterior  extremity  of  the  maxillary  extending  to  a  vertical  line  drawn  in  front  of  the  orbit. 
Anterior  margin  of  dorsal  fin  somewhat  nearer  the  insertion  of  the  caudal  than  the  tip  of  the  snout.  Origin  of  ventrals  situated 
somewhat  in  advance  of  the  dorsal.  Pectorals  slender,  larger  than  the  ventrals.  Greyish  brown  above,  orange  red  beneath. 
Fins  unicolor. 

Syn. — Cyprinella  beckwilhi,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  197. 

A  species  allied  to  the  preceding  one,  by  its  external  form  and  general  appearance,  but  readily 
distinguished  from  it  by  a  larger  head  and  larger  scales.  The  latter  being  likewise  larger  than 
in  G.  umbrosa.  The  dorsal  fin  is  much  higher  than  long  ;  the  anal  longer  than  deep,  with  its 
anterior  margin  nearer  the  fork  of  the  caudal  than  the  isthmus.  The  tips  of  the  ventrals  just 
reaching  the  vent,  whilst  the  pectorals  are  far  from  approximating  the  origin  of  the  ventrals. 
D  2,  8  +  1 ;  A  2,  9  +  1 ;  C  5,  1,  9,  8,  1,  6  ;  Y  1,  8  ;  P  13. 
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The  scales,  as  already  stated,  are  larger  than  in  either  G.  gunnisoni  or  G.  umbrosa  ;  their 
upper  and  lower  edges  tapering  somewhat  as  in  the  latter  mentioned  species. 

The  color  is  greyish  brown  above,  and  orange  red  beneath,  with  an  obsolete  silvery  streak 
along  the  middle  of  the  flanks.  The  fins  being  unicolor. 
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Mr.  Kreuzfeld. - 

5.  CYPRINELLA  SUAYIS,  Grd. 

Spec.  Char. — Body  rather  short,  sub-fusiform  iu  profile;  back  slightly  arched.  Head  constituting  the  fifth  of  the  entire 
length.  Diameter  of  eye  entering  nearly  four  times  in  the  length  of  the  side  of  the  head.  Gape  of  the  mouth  oblique.  Posterior 
extremity  of  maxillar  bone  extending  to  a  vertical  line  drawn  behind  the  nostrils.  Anterior  margin  of  dorsal  fin  nearer  the 
insertion  of  the  caudal  than  the  tip  of  the  snout.  Origin  of  ventrals  situated  somewhat  in  advance  of  the  dorsal.  Pectorals 
slender  and  elongated.  Yellowish  brown,  ligher  beneath  than  above ;  middle  of  flanks  metallic  white.  Pins  unicolor. 

Syn. — Cyprinella  smvis,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856, 197. 

By  its  general  form  and  appearance  this  species  establishes  the  transition  between  the  deep 
and  slender  species.  The  head  forms  about  the  fifth,  and  the  depth  the  fourth,  of  the  total  length. 
The  dorsal  fin  is  higher,  and  the  anal  deeper  than  long  ;  the  anterior  margin  of  the  anal  is 
nearer  the  tip  of  the  lower  lobe  of  the  caudal  than  the  extremity  of  the  snout.  The  tips  of  the 
ventrals  approximate  the  vent ;  hut  the  extremities  of  the  pectorals  do  not  reach  the  origin 
of  the  ventrals. 

D  2,  8  +  1  ;  A  2,  9  +  1 ;  C  7,  1,  9,  8,  1,  6  ;  V  1,  8;  P  14. 

The  scales  are  moderate  sized,  sub-elliptical  in  their  outline,  though  rather  truncated  ante¬ 
riorly.  The  lateral  line  describes  a  gentle  curve  below  the  middle  of  the  flanks. 

The  color  is  yellowish  brown  above,  the  middle  of  the  flanks  reflecting  a  metallic  white  tint, 
whilst  the  belly  is  light  yellow.  The  fins  being  unicolor,  of  a  light  yellowish  tint. 
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Alcoholic . 

Dr.  C.  B.  Kennerly. 

6.  CYPRINELLA  LEPID A,  Grd. 

Plate  LYIII,  Figs.  21—25. 

Spec.  Char. — Body  elongated,  sub-fusiform.  Peduncle  of  the  tail  robust.  Head  contained  four  times  and  a  half  in  the  total 
length.  Eye  well  developed  ;  its  diameter  entering  four  times  in  the  length  of  the  side  of  the  head.  Snout  rather  blunt ;  gape 
of  mouth  somewhat  arched  ;  posterior  extremity  of  the  maxillary  extending  to  a  vertical  line  drawn  before  the  orbit.  Anterior 
margin  of  dorsal  fin  nearer  the  insertion  of  the  caudal  than  the  tip  of  the  snout.  Origin  of  ventrals  placed  slightly  in  advance 
of  the  dorsal.  Pectorals  moderate.  Reddish  ash  above  ;  pale  sulphur  yellow  beneath.  Fins  unicolor. 

Syn. — Cyprinella  lepida,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  197. 


FISHES - CYPRINIDAE — CYPRINELLA  NOTATA. 


269 


The  body  is  elongated  and  fusiform,  the  greatest  depth  taken  at  the  anterior  third  of  the  body 
being  contained  four  times  and  a  half  in  the  total  length,  of  which  the  head  forms  somewhat 
less  than  the  fourth.  The  head,  therefore,  is  well  developed  ;  the  eye  is  circular,  its  diameter 
being  contained  four  times  in  the  length  of  the  side  of  the  head. 

The  dorsal  fin  is  much  higher,  and  the  anal  somewhat  deeper,  than  long  ;  the  origin  of  the 
anal  being  equidistant  between  the  isthmus  and  the  fork  of  the  caudal.  The  ventrals  are  poste¬ 
riorly  rounded,  their  extremities  overlapping  the  vent  without  reaching  the  origin  of  the  anal. 
D  2,  8  +  1 ;  A  2,  9  +  1  ;  0  8,  1,  9,  8,  1,  7  ;  V  1,  8  ;  P  14. 

The  scales  are  larger  than  in  any  of  its  hitherto  known  congeners  ;  they  are  less  attenuated 
superiorly  and  inferiorly  than  in  C.  umbrosa. 

The  color  is  reddish  ash  above  and  pale  sulphur  yellow  beneath,  the  sides  exhibiting  a 
metallic  tint,  sometimes  whitish,  at  others  yellowish.  The  dorsal  and  caudal  are  greyish 
yellow  ;  the  rest  of  the  fins  pale  yellow. 

References  io  the  figures. — Plate  LYIII,  fig.  21,  represents  Cyprinella  lepida,  size  of  life. 
Fig.  22  is  a  section  of  the  body  taken  across  the  line  of  greatest  depth.  Fig.  23,  a  dorsal  scale. 
Fig.  24,  a  scale  from  the  lateral  line.  Fig.  25,  a  scale  from  the  abdominal  region. 
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Dr.  C.  B.  Kennerly. . . 

7.  CYPRINELLA  NOTATA,  Grd. 

Plate  LYIII,  Figs.  16—20. 

Spec.  Char. — Body  elongated,  sub-fusiform.  Peduncle  of  the  tail  rather  slender.  Head  constituting  the  fifth  of  the  total 
length.  Eye  moderate  sized  ;  its  diameter  entering  about  three  times  and  a  half  in  the  length  of  the  side  of  the  head.  Snout 
anteriorly  blunt ;  gape  of  mouth  slightly  arched  ;  posterior  extremity  of  maxillar  bone  reaching  to  a  vertical  line  drawn  behind 
the  nostrils.  Anterior  margin  of  dorsal  fin  somewhat  nearer  the  insertion  of  the  caudal  than  the  tip  of  the  snout.  Origin  of 
ventrals  placed  in  advance  of  the  anterior  margin  of  the  dorsal.  Pectorals  small.  Reddish  brown  above  ;  yellowish  beneath  ; 
a  jet  black  spot  at  the  base  of  the  caudal ;  fins  otherwise  unicolor. 

Syn. — Cyprinella  notata,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  198. 

Here  is  another  elongated  and  fusiform  species,  but  which  may  easily  be  distinguished  from 
C.  lepida  by  a  shorter  head,  a  less  furcated  caudal,  and  especially  by  the  presence  of  smaller 
scales.  The  dorsal  is  much  higher  and  the  anal  somewhat  deeper  than  long  ;  the  anterior 
margin  of  the  anal  being  equidistant  between  the  fork  of  the  caudal  and  the  extremity  of  the 
snout.  The  ventrals  are  of  moderate  development,  posteriorly  sub-truncated,  their  tips  reaching 
the  vent.  The  pectorals  are  small  and  far  from  extending  to  the  origin  of  the  ventrals. 

D  2,  8  +  1 ;  A  2,  8  +  1 ;  C  5,  1,  9,  8,  1,  6  ;  Y  1,  8  ;  P  14. 

The  scales,  besides  being  smaller  than  in  C.  lepida ,  are  less  tapering  still  at  their  superior 
and  inferior  edges  ;  the  radiating  furrows  being  also  more  numerous. 

The  dorsal  region  is  reddish  brown,  and  the  abdominal  yellowish  with  a  metallic  reflect, 
assuming  rather  an  argentine  tint  along  the  middle  of  the  flanks.  A  jet  black  patch  may  be 
observed  at  the  base  of  the  caudal,  which  is  greyish  olive,  like  the  dorsal ;  the  rest  of  the  fins 
being  yellowish. 
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Beferences  to  the  figures. — Plate  LVIII,  fig.  16,  represents  C.  notata,  size  of  life.  Fig.  17  is 
a  section  of  the  body  across  the  line  of  the  greatest  depth.  Fig.  18,  a  dorsal  scale.  Fig.  19,  a 
scale  from  the  lateral  line.  Fig.  20,  a  scale  from  the  abdominal  region. 
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Alcoholic.. 

Dr.'C.  B.  Kennerly... 

8.  CYPRINELLA  WHIPPLI1,  G^rd. 

Plate  LYIII,  Figs.  6 — 10. 

Spec.  Char. — Body  elongated  and  sub-fusiform.  Peduncle  of  the  tail  stoutish.  Head  constituting  the  fifth  of  the  entire 
length.  Eye  rather  large  ;  its  diameter  entering  nearly  four  times  in  the  length  of  the  side  of  the  head.  Snout  sub-conical  and 
tapering  ;  gape  of  the  mouth  nearly  horizontal  ;  posterior  extremity  of  maxillar  bone  corresponding  to  a  vertical  line  drawn  at 
the  anterior  rim  of  the  orbit.  Anterior  margin  of  dorsal  fin  nearer  the  insertion  of  the  caudal  than  the  tip  of  the  snout.  Origin 
of  ventrals  situated  under  the  anterior  edge  of  the  dorsal.  Pectorals  and  ventrals  slender.  Reddish  brown  above  ;  golden  yellow 
beneath  ;  a  black  patch  at  the  posterior  margin  of  the  dorsal  fin. 

Syn. — Cyprinella  whipplii,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  198. 

Gracefully  elongated  and  sub-fusiform.  Dorsal  region  slightly  arched  upon  the  insertion  of 
the  fin.  Greatest  depth  forming  a  little  more  than  the  fifth  of  the  total  length,  whilst  the  head, 
which  is  sub-conical,  constitutes  a  little  less  than  the  fifth  of  the  same  dimension.  The  eye  is 
rather  large,  its  diameter  entering  about  four  times  in  the  length  of  the  side  of  the  head.  A  very 
characteristic  feature  consists  in  a  very  high  dorsal  fin,  rounded  upon  its  upper  margin.  The 
origin  of  the  ventral  fin  is  situated  opposite  the  anterior  margin  of  the  dorsal  or  very  slightly  in 
advance  of  it.  The  anal  fin  is  very  much  developed  also,  somewhat  deeper  than  long,  its  anterior 
margin  being  nearer  the  fork  of  the  caudal  than  the  isthmus.  The  ventrals  and  pectorals  are 
slender  and  lanceolated,  the  tips  of  the  former  overlapping  the  vent  and  reaching  the  origin  of' 
the  anal,  whilst  the  latter  are  far  from  approximating  the  insertion  of  the  ventrals. 

D  2,  8  +  1  ;  A  2,  9  +  1 ;  C  8,  1,  9,  8,  1,  6  ;  Y  1,  8 ;  P  14. 

The  scales  are  of  moderate  development,  and  the  lateral  line,  as  usual,  deflexed  upon  the 
abdomen,  approximates  more  the  ventrals  than  the  dorsal  fin. 

The  color  is  reddish  brown  above  ;  yellowish  beneath  with  a  golden  reflect.  A  black  patch 
may  he  observed  at  the  posterior  margin  of  the  dorsal  fin  ;  the  upper  fins  assuming  a  greyish 
olive  tint,  the  lower  fins  a  light  yellowish  one. 

Beferences  to  the  figures. — Plate  LYIII,  fig.  6,  represents  Cyprinella  whipplii ,  size  of  life. 
Fig.  7  is  a  section  of  the  body  across  the  line  of  greatest  depth.  Fig.  8,  a  dorsal  scale.  Fig. 
9,  a  scale  from  the  lateral  line.  Fig.  10,  a  scale  from  the  abdominal  region. 


List  of  specimens . 


Catal. 

No. 

Cor.  No. 

of  teeth. 

No.  of 

spec. 

Age. 

Locality. 

When  col¬ 
lected. 

Whence  obtained. 

Nature  of 
specimens. 

Collected  by — 

137 

2716 

i 

Adult. 

Sugarloaf creek,  Ark.... 

1853 

Lt.  A.  W.  Whipple.. 

Alcoholic. 

H.B.Mollhausen.... 
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9.  CYPRINELLA  LUGUBRIS,  Grd. 

Spec.  Char. — Body  elongated,  sub-fusiform.  Peduncle  of  the  tail  rather  slender.  Head  contained  four  times  and  a  half  in 
the  total  length.  Eye  large  ;  its  diameter  entering  three  times  and  a  half  in  the  length  of  the  side  of  the  head.  Snout  sub- 
conical  ;  gape  of  the  mouth  oblique  ;  posterior  extremity  of  the  maxillary  corresponding  to  a  vertical  line  drawn  at  the  anterior 
rim  of  the  orbit.  Anterior  margin  of  dorsal  fin  nearer  the  tip  of  the  snout  than  the  insertion  of  the  caudal.  Origin  of  the 
ventrals  situated  opposite  the  anterior  edge  of  the  dorsal.  Pectorals  and  ventrals  rather  small.  Dark  brown  above  ;  sides  and 
abdomen  silvery  white.  Fins  unicolor. 

Syn. — Cyprinella  lugubris,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  199. 

This  species  is  one  of  those  collected  by  the  party  of  which  the  gallant  Gunnison  was  the 
commander. 

It  is  elongated,  sub-fusiform  ;  the  head  being  large  and  so  is  the  mouth,  although  the  latter 
is  smaller  than  in  0.  macrostoma ,  referred  to  in  the  United  States  and  Mexican  Boundary  report. 
The  ventrals  are  small,  posteriorly  truncated,  inserted  under  the  anterior  margin  of  the  dorsal ; 
their  tips  not  reaching  the  vent.  The  pectorals  are  lanceolated,  and  their  extremities  not 
extending  as  far  as  the  origin  of  the  ventrals.  The  dorsal  is  much  higher,  and  the  anal 
somewhat  deeper,  than  long  ;  the  anterior  margin  of  the  latter  being  nearly  equidistant 
between  the  isthmus  and  the  tip  of  the  lower  lobe  of  the  caudal. 

D  2,  8  +  1 ;  A  2,  9  +  1 ;  C  7,  1,  9,  8,  1,  8 ;  Y  1,  8 ;  P  14. 

The  scales  are  of  hut  moderate  development.  The  color  is  dark  brown  above,  the  sides  and 
the  abdomen  pervaded  with  a  silvery  tint.  The  fins  are  unicolor,  greyish  and  yellowish. 

List  of  specimens. 


Catal. 

Cor.  No. 

No.  of 
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When  col¬ 

Whence  obtained. 

Orig’l 

Nature  of 

Collected  by — 

No. 

of  teeth 

spec. 

lected. 

No. 

specimen. 

141  1 

2720 

i 

Adult . 

Cottonwood  creek,  Utah. . 

1853 

Lieut.  E.  G.  Beckwith. . 

Alcoholic.. 

Mr.  TCrcir/.fold.- 

10.  CYPRINELLA  LUDIBUNDA,  Grd. 

Spec.  Char. — Body  elongated,  sub-fusiform.  Peduncle  of  the  tail  rather  slender.  Head  constituting  the  fifth  of  the  total 
length.  Eye  large  ;  its  diameter  entering  about  three  times  in  the  length  of  the  side  of  the  head.  Snout  sub-conical ;  gape  of 
the  mouth  nearly  horizontal ;  posterior  extremity  of  maxillar  bone  corresponding  to  a  vertical  line  drawn  behind  the  nostrils. 
Anterior  margin  of  dorsal  fin  equidistant  between  the  insertion  of  the  caudal  and  the  tip  of  the  snout.  Origin  of  ventrals 
situated  somewhat  in  advance  of  the  anterior  edge  of  the  dorsal.  Pectorals  and  ventrals  of  moderate  development.  Reddish 
brown  ;  middle  of  the  flanks  silvery  ;  lateral  line  marked  with  black  dots. 

Syn. — Cyprinella  ludibwnda,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  199. 

This  species  is  an  associate  of  the  preceding  one,  and  was  collected  under  the  same 
unfortunate  circumstances. 

Although  all  the  specimens  which  we  have  examined  are  immature,  still  there  is  no  doubt 
in  our  mind  as  to  its  specific  difference  from  all  the  species  hereto  alluded  to.  The  head  is 
small  and  conical,  with  the  snout  round  and  tapering.  The  mouth  being  small.  The  ventrals 
are  inserted  in  advance  of  the  anterior  margin  of  the  dorsal. 

D  1,  8  ;  A  1,  6  ;  C  4,  lj  9,  8,  1,  5  ;  Y  1,  8 ;  P  12. 

Owing  to  the  somewhat  damaged  condition  of  the  fins,  the  foregoing  formula  of  the  rays 
must  he  considered  as  an  approximation,  and  not  held  for  absolutely  correct. 
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The  scales  are  large,  and  the  lateral  line  gently  deflexed  upon  the  abdominal  region.  The 
color  is  reddish  brown  above,  rather  more  yellowish  beneath,  with  the  middle  of  the  flanks 
silvery,  and  black  dots  along  the  track  of  the  lateral  line.  The  fins  are  unicolor. 

List  of  specimens. 


Catal. 

No.  of 

Age. 

Locality. 

When 

Whence  obtained. 

Orig. 

Nature  of 

Collected  by — 

No. 

spec. 

collected. 

No. 

specimen. 

132 

7 

Young 

Cottonwood  creek,  Utah. 

1853 

Lt.  E.  G.  Beckwith... 

1 

Alcoholic. 

Mr.  Kreuzfeld . 

MONIANA,  Girard. 

Gen.  Char. — Body  compressed,  sub-fusiform.  Head  rather  small,  sub-conical  or  rounded.  Snout  occasionally  protruding 
slightly.  Mouth  sub-oblique,  terminal ;  both  jaws  generally  equal.  No  barbels.  Isthmus  narrow.  Eyes  moderate.  Caudal 
fin  furcated.  Scales  deeper  than  long,  with  radiating  furrows  upon  their  posterior  section  alone.  These  characters,  so  far,  are 
found  in  Plargyrus.  But  now  for  the  differences.  The  insertion  of  the  ventrals  is  situated  in  advance  of  the  anterior  margin 
of  the  dorsal,  which  is  higher  than  long.  The  pharyngeal  teeth  are  compressed,  of  the  raptatorial  kind,  of  the  hooked  type, 
without  grinding  surface,  instead  of  which  a  sharp  ridge  is  observed,  very  minutely  crenated.  They  are  disposed  upon  a  single 
row  of  four,  thus  :  4 — 4. 

Syn. — Moniana,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  199. 

This  genus  is  composed  of  small  species,  all  of  which  being  provided  with  scales  similar  in 
their  general  outline  to  those  of  Plargyrus  and  Cyprinella. 

1.  MONIANA  LUTRENSIS,  Grd. 

Spec.  Char. — Body  sub-fusiform,  elongated;  back  slightly  convex.  Head  contained  three  times  and  a  half  in  the  total  length. 
Eye  moderate,  sub-circular;  its  diameter  entering  four  times  in  the  length  of  the  side  of  the  head.  Jaws  equal;  posterior 
extremity  of  maxillar  bone  not  reaching  a  vertical  line  drawn  at  the  anterior  rim  of  the  orbit.  Anterior  margin  of  dorsal  fin 
equidistant  between  the  tip  of  the  snout  and  the  base  of  the  caudal.  Insertion  of  ventrals  situated  in  advance  of  the  anterior 
edge  of  the  dorsal. :  Pectorals  slender;  their  tips  not  reaching  quite  the  origin  of  the  ventrals.  Bluish  black  or  brown;  dorsal 
fin  yellowish  brown ;  other  fins  reddish. 

Syn. — Leuciscus  luirensis,  B.  &  G.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VI,  1853,  391 ;  &,  in  Marey’s  Expl.  of  Red  Riv.  of  La. 

1853,  251,  Zool.  pi.  xiv.  figs.  9—12. 

Moniana  luirensis,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856, 199. 

The  body  is  very  much  compressed  and  sub-fusiform  in  general  appearance,  somewhat  tapering 
from  the  posterior  margin  of  the  dorsal  and  anal  fins  to  the  Caudal,  the  base  of  which  is  broader 
than  the  peduncle  of  the  tail.  The  greatest  depth  is  equal  to  the  length  of  the  head,  which  is 
contained  three  times  and  a  half  in  the  total  length,  the  caudal  fin  included.  The  greatest 
thickness  is  nearly  equal  to  half  of  the  depth.  In  general  aspect  it  resembles  Luxilus  Tcen- 
tucTdensis  of  Dr.  Kirtland.  The  eyes  are  of  medium  size,  sub-circular  ;  their  diameter  being 
contained  four  times  in  the  length  of  the  sides  of  the  head.  The  nostrils,  situated  towards  the 
upper  surface  of  the  head,  are  nearer  the  eyes  than  the  tip  of  the  snout.  The  posterior 
extremity  of  the  maxillary  does  not  reach  a  vertical  line  drawn  at  the  anterior  rim  of  the  orbit. 

The  upper  and  posterior  margins  of  the  opercle  constitute  a  uniform  curve,  whilst  the  anterior 
and  inferior  margins  are  straight,  forming  together  a  rather  acute  angle.  The  sub-opercle  and 
inter-opercle  are  comparatively  small. 
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The  dorsal  and  anal  fins  are  well  developed ;  the  anterior  margin  of  the  dorsal  fin  is  equi¬ 
distant  between  the  extremity  of  the  snout  and  the  base  of  the  caudal  fin  ;  the  fin  itself  is 
quadrangular,  higher  than  long,  and  composed  of  eight  rays,  the  last  one  being  double,  and  the 
anterior  one  rudimentary  and  in  close  contact  with  the  next.  The  anal  is  shaped  somewhat 
like  the  dorsal ;  it  has  nine  developed  rays,  and  an  anterior  rudimentary  one.  The  caudal  is 
deeply  furcated,  with  acute  angles,  and  shorter  than  the  head.  It  is  composed  of  nineteen  well 
developed  rays,  and  several  rudimentary  ones,  above  and  below.  The  ventrals  are  posteriorly 
rounded,  composed  of  eight  rays,  and  when  bent  backwards  their  tips  reach  the  anus,  which  is 
situated  immediately  in  advance  of  the  anal  fin.  The  pectorals  are  elongated,  rather  slender, 
rounded  ;  their  tips  not  quite  reaching  the  insertion  of  the  ventrals.  They  are  composed  of 
eleven  slender,  bifurcated,  but  not  sub-divided,  rays.  The  median  rays  of  the  dorsal,  caudal, 
anal,  and  ventrals,  are  sub-divided  for  at  least  one-fourth  of  their  length,  the  bifurcation  of  the 
first  degree  beginning  about  their  middle.  Formula  of  the  rays  : 

D  1,  7  +  1 ;  A  1,  9  ;  C  2,  1,  9,  8,  1,  3  ;  Y  8  ;  P  11. 

The  scales  are  proportionally  large,  their  posterior,  superior,  and  inferior  margins  uniformly 
rounded  ;  anteriorly  sub-truncated  ;  twelve  longitudinal  rows  of  them  may  be  counted  upon 
the  line  of  the  greatest  depth  of  the  body,  and  six  rows  on  the  peduncle  of  the  tail.  The 
lateral  line,  which  contains  thirty-six  scales,  is  considerably  bent  down  on  the  abdomen,  and 
slightly  interrupted  in  advance  of  the  anal  fin. 

The  ground  color,  as  preserved  in  alcohol,  is  dull  bluish  brown  ;  the  back  is  bluish  ;  the 
dorsal  fin  yellowish  brown  ;  the  caudal,  pectorals,  and  ventrals  being  reddish. 


List  of  specimens. 


Catal. 

No. 

No.  of 

spec. 

Age. 

Locality. 

When  col¬ 
lected. 

Whence  obtained. 

|  OrigT 
No. 

Na'ure  of 
specimen. 

Collected  by — 

104 

5 

Adult. 

Otter  creek,  tributary  to 

North  Fork  of  Red 

river,  Arkansas. 

1852 

Capts.  R.  B.  Marcy  and 

Geo.  B.  McClellan. 

Alcoholic  . 

Capt.  McClellan. 

107 

10 

A.&Y. 

Trib.  of  Gypsum  creek, 

Canadian  river. 

1853 

Lt.  A.  W.  Whipple . 

15 

....do  .... 

H.  B.  Mollhausen. 

2.  MONIANA  LEONINA,  Grd. 

Plate  LIX,  Figs.  6 — 10. 

Spec.  Char. — Body  rather  short  and  deep.  Head  constituting  about  the  fifth  of  the  total  length.  Snout  sub-conical;  jaws 
equal;  posterior  extremity  of  maxillar  bone  extending  to  a  vertical  line  drawn  behind  the  nostrils.  The  eye  is  moderate  sized; 
its  diameter  entering  four  times  in  the  length  of  the  side  of  the  heal.  Anterior  margin  of  dorsal  equidistant  between  the  tip 
of  the  snout  and  the  insertion  of  the  caudal.  Insertion  of  ventrals  situated  slightly  in  advance  of  the  dorsal.  Pectorals  and 
ventrals  moderately  developed.  Greyish  brown  above ;  white  or  dull  yellowish  beneath. 

Syn. — Moniana  leonina,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  199. 

This  is  the  largest  of  the  hitherto  known  species  of  the  genus.  The  entire  length  measures 
three  inches  and  a  quarter,  the  head  forming  the  fourth  of  it,  the  caudal  fin  excluded.  The 
body  is  very  deep  upon  its  middle,  where  the  greatest  depth  is  a  little  less  than  the  fourth  of 
the  entire  length.  The  mouth  is  proportionally  small.  The  eye  being  circular,  its  diameter 
entering  four  times  in  the  length  of  the  side  of  the  head.  The  dorsal  and  anal  fins  are  sub- 
35  a 
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trapezoid  in  their  outline,  the  anal  being  somewhat  longer  than  the  dorsal,  and,  likewise,  deeper 
than  long.  Both  of  these  fins  are  sub-concave  upon  their  external  edge  ;  the  anterior  margin 
of  the  anal  is  equidistant  between  the  isthmus  and  the  fork  of  the  caudal.  The  ventrals  are 
obtusely  rounded  upon  their  posterior  margin  ;  their  tips  overlapping  the  vent  and  reaching  the 
origin  of  the  anal.  The  pectorals  are  sub-lanceolated  ;  their  extremities  not  extending  as  far 
hack  as  the  insertion  of  the  ventrals.  The  rays  are  : 

D  2,  9  +  1 ;  A  2,  9  +  1  ;  C  5,  1,  9,  8,  1,  7  ;  V  1,  8  or  9  ;  P  16. 

The  scales  are  remarkably  deep,  rather  sub-truncated  anteriorly,  rounded  posteriorly,  and 
rather  tapering  superiorly  and  interiorly . 

The  upper  region  is  greyish  brown,  whilst  the  flanks  and  the  abdomen  are  dull  yellowish  or 
whitish,  with  a  somewhat  metallic  reflect.  The  dorsal  and  caudal  are  greyish  yellow  ;  the  rest 
of  the  fins  light  sulphur  yellow. 

Ee/erences  to  ike  figures. — Plate  LIX,  fig.  6,  represents  Moniana  leonina,  size  of  life.  Fig.  7 
is  a  section  of  the  body  taken  across  the  line  of  greatest  depth.  Fig.  8,  a  dorsal  scale.  Fig. 
9,  a  scale  from  the  lateral  line.  Fig.  10,  a  scale  from  the  abdominal  region. 


List  of  specimens. 


Catal. 

Corr.  No. 

So  of:  Sex  and  age. 

Locality. 

When  col¬ 

Whence  obtained. 

Orig’l 

Nature  of 

Collected  by — 

No. 

of  teeth. 

spec. 

lected. 

No. 

specimen. 

115 

2701 

18  |  Adult  and  young. 

Leon  river,  Texas . 

1853 

Lieut.  A.  W.  Whipple  .. 

11 

Alcoholic . . 

Dr.  C.  B.  Kennerly  .. 

3.  MONIANA  DELICIOSA,  G  r  d  . 

Spec.  Char. — Body  slender  and  elongated.  Head  constituting  the  fifth  of  the  total  length.  Snout  sub-conical  ;  upper  jaw 
overlapping  the  lower.  Posterior  extremity  cf  the  maxillary  extending  to  a  vertical  line  drawn  between  the  nostrils  and  the 
orbit.  Eye  large  and  circular  ;  its  diameter  entering  three  times  in  the  length  of  the  side  of  the  head.  Anterior  margin  of 
dorsal  fin  equidistant  between  the  tip  of  the  snout  and  the  insertion  of  the  caudal.  Pectorals  and  ventrals  slender  and  of 
moderate  development.  Reddish  brown  above  ;  yellowish  beneath  ;  middle  of  flanks  silvery. 

Syn — Moniana  deliciosa,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Fhilad.  VIII,  1856,  199. 

This  is  one  of  the  most  slender  of  all  the  species  hitherto  known  of  the  genus.  Its  length 
is  a  little  over  two  inches  and  a  half,  the  head  forming  the  fifth  part  of  it.  The  latter  is 
proportionally  small,  suh-conical  anteriorly.  The  eye  is  quite  large  and  circular,  its  diameter 
entering  about  three  times  in  the  length  of  the  side  of  the  head.  The  dorsal  is  much  higher, 
and  the  anal  much  deeper,  than  long  ;  the  anterior  margin  of  the  anal  is  nearer  the  tip  of  the 
lower  lobe  of  the  caudal  than  the  isthmus.  The  origin  of  the  ventrals  is  equidistant  between 
the  tip  of  the  snout  and  the  insertion  of  the  caudal;  they  are  posteriorly  sub-truncated,  their 
extremities  extending  as  far  as  the  vent.  The  pectorals  are  slender,  suh-ovate  in  their  outline, 
and,  in  being  brought  alongside  the  body,  they  do  reach  the  insertion  of  the  ventrals.  The 
caudal  is  deeply  furcated,  longer  than  the  head,  and  contained  four  times  and  a  half  in  the 
total  length. 

D  2,  8  +  1 ;  A  2,  7  +  1  ;  C  6,  1,  9,  8,  1,  7  ;  V  1,  8 ;  P  13. 

There  are  ten  longitudinal  rows  of  scales  upon  the  greatest  depth  of  the  body ;  the  scales 
themselves  are  large.  The  lateral  line  being  slightly  deflexed  upon  the  abdominal  region. 

The  color  of  the  dorsal  region  is  reddish  brown,  whilst  the  abdominal  region  is  yellowish. 
A  silvery  streak  may  he  observed  along  the  middle  of  the  flanks- above  the  lateral  line,  which 


FIS  HES — C YPRINIDAE — MONTANA  PULCHELLA. 


275 


is  maculated  with  blackish  along  the  peduncle  of  the  tail.  The  dorsal  and  caudal  are  greyish 
yellow  ;  the  rest  of  the  fins  yellowish. 


List  of  specimens. 


Catal. 

No. 

Coir.  No. 
of  teeth. 

No.  of 

spec. 

Sex  and  age. 

Locality. 

When  col¬ 
lected. 

Whence  obtained.  j 

Orig’l 

No. 

Nature  pf 
specimen. 

Collected  by — 

119 

2704 

12 

Adult  and  young. 

Leon  river,  tributary  of  Rio 
San  Antonio,  Texas. 

1853 

Lieut.  A.  W.  Whipple.. 

n 

Alcoholic 

Dr.  C.  B.  Kennerly. 

4.  MONTANA  LAETABILIS,  G  r  d  . 

Spec.  Char. — Body  elongated,  sub-fusiform.  Head  contained  four  times  and  a  half  in  the  total  length.  Snout  sub  conical ; 
jaws  equal.  Posterior  extremity  of  maxillar  bone  extending  to  a  vertical  line  drawn  in  front  of  the  orbit.  Eye  large  and 
circular  ;  its  diameter  entering  a  little  over  three  times  in  the  length  of  the  side  of  the  head.  Anterior  margin  of  dorsal  fin 
nearer  the  insertion  of  the  caudal  than  the  tip  of  the  snout.  Pectorals  and  ventrals  well  developed.  Reddish  brown  above  ; 
sides  silvery  ;  beneath  yellowish. 

Syn. — Montana  laetabilis,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  200. 

The  body  is  elongated,  sub-fusiform  in  profile,  the  peduncle  of  the  tail  slender.  The  head  is 
well  developed,  and  contained  four  times  and  a  half  in  the  total  length,  which  measures  about 
two  inches.  The  greatest  depth  is  equal  to  the  length  of  the  head.  The  fins  are  quite 
conspicuously  developed  ;  the  dorsal  is  much  higher,  and  the  anal  much  deeper,  than  long  ; 
the  anterior  margin  of  the  anal  is  nearer  the  isthmus  than  the  fork  of  the  caudal.  The  caudal 
itself  being  hut  moderately  furcated,  and  its  posterior  margin  crescent-shaped.  The  origin  of 
the  ventrals  is  nearer  the  extremity  of  the  snout  than  the  insertion  of  the  caudal ;  their  tips 
overlapping  the  vent  and  reaching  the  anterior  margin  of  the  anal.  The  pectorals  are  slender 
and  lanceolated  ;  their  tips  extending  to  the  insertion  of  the  ventrals.  The  following  is  the 
formula  of  the  fins  : 

D  2,  8  +  1  ;  A  2,  9  +  1  ;  C  8,  1,  9,  8,  1,  9  ;  V  1,  8  ;  P  13. 

The  scales  are  of  moderate  development  and  rather  deciduous  ;  the  lateral  line  being,  as  usual, 
deflexed  upon  the  middle  of  the  abdomen,  and  nearer  the  insertion  of  the  ventrals  than  the 
base  of  the  dorsal. 

The  color  of  the  upper  region  is  reddish  brown,  the  abdomen  being  yellowish  white,  whilst 
the  middle  of  the  sides  reflect  a  silvery  tint.  The  fins  are  yellowish. 


List  of  specimens. 


Catal. 

Corr.  No. 

No.  of 

Sex  and  age. 

Locality. 

When  col¬ 

Whence  obtained. 

Orig’l  Nature  of 

Collected  by— 

No. 

of  teeth. 

epee. 

lected. 

No.  specimen. 

120 

2705 

12 

Adult  and  young. 

Hurrah  creek,  tributary  of  Rio 

Pecos. 

1853 

Lieut.  A.  W.  Whipple.. 

XII.  Alcoholic. 

H.  B.  Mollhausen.. 

5.  MONTANA  PULCHELLA,  Grd. 

Plate  LYIII,  Figs.  11 — 15. 

Spec.  Char. — Body  rather  short  and  deep.  Head  constituting  the  fifth  of  the  whole  length.  Snout  sub-conical  ;  upper  jaw 
overlapping  slightly  the  lower  one.  Posterior  extremity  of  the  maxillary  extending  to  a  vertical  line  drawn  behind  the  nostrils. 
Eye  moderate  sized  and  circular  ;  its  diameter  entering  three  times  and  a  half,  or  a  little  more,  in  the  length  of  the  side  of  the 
head.  Anterior  margin  of  dorsal  fin  nearer  tne  insertion  of  the  caudal  than  the  extremity  of  the  snout.  Ventrals  and  pectorals 
of  moderate  development.  Reddish  brown  above,  silvery  upon  the  sides,  and  brownish  yellow  beneath.  Fins  unicolor. 

Syn. — Moniana  pulchella,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  200. 
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This  species  is  somewhat  allied  to  M.  lutrensis ,  from  which  it  differs  by  a  shorter  snout  and  a 
more  compact  tail.  The  eye  is  large  also.  A  distinctive  feature  between  the  two  species  is  to 
be  found  in  the  squamation,  since  the  scales  are  more  deeply  imbricated  in  M.  lutrensis  than  in 
M.  pulchella.  The  vertical  fins  are  well  developed,  whilst  the  horizontal  ones  are  of  but 
moderate  development.  The  caudal  is  deeply  furcated,  and  somewhat  longer  than  the  head, 
since  it  enters  four  times  and  a  half  in  the  total  length.  The  dorsal  and  the  anal  are  sub¬ 
trapezoid,  the  upper  edge  of  the  dorsal  being  sub-concave,  whilst  the  inferior  edge  of  the  anal 
is  nearly  linear.  The  base  of  the  latter  fin  is  somewhat  longer  than  that  of  the  former,  and 
the  anterior  margin  of  the  anal  is  nearer  the  isthmus  than  the  fork  of  the  caudal.  The  origin 
of  the  ventrals  is  nearer  the  extremity  of  the  snout  than  the  insertion  of  the  caudal.  These 
fins  are  posteriorly  rounded  off,  and  their  tips  reach  the  vent  when  bent  in  that  direction.  The 
pectorals  are  sub-ovate  ;  their  tips  not  extending  as  far  as  the  insertion  of  the  ventrals. 

D  2,  8  +  1 ;  A  2,  9  +  1 ;  C  8,  1,  9,  8,  1,  9  ;  V  1,  8  ;  P  13. 

The  scales  are  large,  sub-truncated  anteriorly  where  deepest,  and  rounded  upon  the  remaining 
edges,  with  numerous  radiating  furrows  upon  their  posterior  section. 

The  dorsal  region  is  reddish  brown  and  the  abdominal  region  brownish  yellow,  whilst  the 
middle  of  the  sides  exhibits  an  argentine  tint.  The  dorsal  and  caudal  are  greyish  yellow  ;  the 
other  fins  being  yellowish. 

j References  to  the  figures. — Plate  LVIII,  fig.  11,  represents  Moniana  pulchella ,  size  of  life. 
Pig.  12  is  a  section  of  the  body  taken  across  the  line  of  greatest  depth.  Pig.  13,  a  dorsal 
scale.  Pig.  14,  a  scale  from  the  lateral  line.  Fig.  15,  a  scale  from  the  abdominal  region. 


Catal. 

No. 

Cor.  No. 

of  teeth. 

No.  of 

specs. 

Age. 

Locality. 

When 

collected. 

Whence  obtained, 

Nature  of 

specimen. 

Collected  by — 

121 

2706 

18 

Adult  & 

young. 

Arkansas  river,  near 

Fort  Smith. 

1853 

Lt.  A.  W.  Whipple. 

Alcoholic . 

Dr.  Geo.  G.  Shumard. 

122 

1 

Young. 

Sugar  Loaf  creek,  tri¬ 
butary  of  Poteau  river. 

1853, 

. do . 

_ do - 

H.  B.  Mollhausen  .... 

6.  MONIANA  FRIGID  A,  Grd. 

Plate  LIX,  Pigs.  16 — 20. 

Spec.  Char. — Body  somewhat  elongated,  sub-fusiform.  Peduncle  of  tail  stoutish.  Head  constituting  a  little  less  than  the 
fifth  of  the  entire  length.  Snout  sub-conical ;  upper  jaw  overlapping  the  lower.  Posterior  extremity  of  the  maxillary  extending 
to  a  vertical  line  drawn  behind  the  nostrils.  Eye  moderate  sized  and  circular  ;  its  diameter  entering  nearly  four  times  in  the 
length  of  the  side  of  the  head.  Anterior  margin  of  dorsal  fin  nearer  the  insertion  of  the  caudal  than  the  tip  of  the  snout. 
Horizontal  fins  of  moderate  development.  Reddish  brown  above  ;  yellowish  or  whitish  beneath. 

Stn. — Moniana  frigida,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Pliilad.  VIII,  1856,  200. 

This  species  is  a  little  more  than  three  inches  in  total  length,  and  stands  next  to  the  largest 
of  the  hitherto  known  species.  The  head  forms  about  the  fifth  of  the  length.  The  body  is 
rather  deep  and  very  much  compressed  ;  the  caudal  fin  deeply  furcated.  The  eye  is  circular,  and 
its  diameter  contained  four  times  in  the  length  of  the  side  of  the  head.  The  upper  edge  oi  the 
dorsal  fin  is  linear  ;  the  lower  edge  of  the  anal,  sub-concave.  The  anterior  margin  of  the 
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latter  fia  is  nearer  the  fork  of  the  caudal  than  the  isthmus.  The  caudal  fin  is  nearly 
equal  to  the  head  in  length.  The  origin-  of  the  ventrals  is  slightly  nearer  the  extremity 
of  the  snout  than  the  insertion  of  the  caudal ;  they  are  rounded  posteriorly,  their  tips  over¬ 
lapping  the  vent,  and  reaching  at  the  same  time  the  anterior  edge  of  the  anal.  The  pectorals 
are  slender,  their  extremities  not  extending  as  far  as  the  insertion  of  the  ventrals.  The  rays 
are  as  follows : 

D  2,  8  +  1 ;  A  2,  8  +  1 ;  C  7,  1,  9,  8,  1,8;  V  1,  8 ;  P  14. 

The  scales  are  rather  large,  and  the  furrows  of  their  posterior  section  quite  numerous.  The 
lateral  line  is  deflexed  upon  the  middle  of  the  abdomen,  and  somewhat  nearer  the  insertion  of 
the  ventrals  than  the  base  of  the  dorsal. 

The  dorsal  region  is  reddish  brown  ;  the  sides  and  abdomen  being  of  a  metallic  yellow  or 
white  tint.  The  middle  of  the  flanks  exhibit  sometimes  an  indistinct,  or  rather  diffused 
greyish  silvery,  occasionally  blackish,  band  or  streak. 

Beferences  to  the  figures. — Plate  LIX,  fig.  16,  represents  very  imperfectly  and  incorrectly 
Moniana  frigida ,  size  of  life.  Pig.  17  is  a  section  of  the  body  taken  upon  the  line  of  greatest 
depth.  Fig.  18,  a  dorsal  scale.  Fig.  19,  a  scale  from  the  lateral  line.  Fig.  20,  a  scale  from 
the  abdominal  region. 

List  of  specimens. 


Catal. 

No.  of 

Age. 

Locality. 

When 

Whence  obtained. 

Orig. 

Nature  of 

Collected  by — 

No. 

spec. 

collected. 

.No. 

specimen. 

99 

i 

Adult. 

Rio  Frio,  trib.  of  Rio  Nueces,  Tex. 

1853 

Lt.  A.  W.  Whipple. 

21 

Alcoholic. 

Dr.  C.  B.  Kennerly. 

7.  MONIANA  TRISTIS,  Grd. 


Spec.  Char. — Body  elongated,  sub-fusiform.  Peduncle  of  tail  long  and  slender.  Head  constituting  the  fifth  of  the  length. 
Snout  rounded  and  rather  abbreviated  ;  jaws  equal.  Posterior  extremity  of  maxillar  bone  extending  to  a  vertical  line  drawn 
behind  the  nostrils.  Eye  large  and  circular  ;  its  diameter  entering  about  three  times  and  a  half  in  the  length  of  the  side  of  the 
head.  Anterior  margin  of  dorsal  fin  somewhat  nearer  the  extremity  of  the  snout  than  the  insertion  of  the  caudal.  Vertical 
fins  well  developed.  Reddish  brown,  lighter  beneath  than  above,  with  a  lateral  dark  streak. 

Syn. — Moniana  tristis,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  201. 

A  slender  and  graceful  species,  sub-fusiform  in  profile,  though  the  back,  properly  so  called,  is 
rather  arched.  The  peduncle  of  the  tail  is  long  and  of  nearly  uniform  depth.  The  head 
constitutes  about  the  fifth  of  the  length.  The  vertical  fins  are  well  developed.  The  caudal  is 
longer  than  the  head,  deeply  crescent-shaped  upon  its  posterior  margin.  The  dorsal  and  anal 
are  much  higher  else  deeper  than  long  ;  the.  former  slightly  linear,  the  latter  slightly  concave, 
upon  their  external  edge,  the  anterior  margin  of  the  anal  being  equidistant  between  the 
isthmus  and  the  concavity  of  the  caudal.  The  horizontal  fins  are  of  moderate  development ; 
the  origin  of  the  ventrals  is  nearer  the  tip  of  the  snout  than  the  insertion  of  the  caudal ;  these 
fins  are  posteriorly  sub-truncated,  slightly  rounded  off,  and  when  stretched  backwards  they 
reach  the  vent.  The  pectorals  are  sub-ovate  in  their  outline,  their  tips  not  extending  quite  to 
the  insertion  of  the  ventrals.  The  formula  of  the  rays  is  : 

D  2,  8  +  1  i  A  2,  7  +  1 ;  C  6,  1,  9,  8,  1,  7  ;  Y  1,  8 ;  P  15. 

The  scales  are  of  moderate  development ;  eleven  rows  of  them  may  be  counted  upon  the  line 
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of  greatest  depth  of  the  body,  five  above  and  five  below  the  lateral  line,  which  is  nearly  median, 
and  at  equal  distance  between  the  base  of  the  dorsal  fin  and  the  insertion  of  the  ventrals. 

The  color  is  dark  reddish  brown,  somewhat  lighter  beneath  than  above.  A  slender  blackish 
streak  may  be  observed  along  the  middle  of  the  flanks.  The  fins  are  of  a  uniform  greyish 
olive  tint. 

List  of  specimens. 


Catal. 

No. 

Cor.  No. 

of  teeth. 

No.  of 

spec. 

Age. 

Locality. 

When 

collected. 

Whence  obtained. 

Nature  of 
specimen. 

Collected  by — 

93 

2693 

5 

Adt.&y’g. 

1854 

Lt.  E.  G.  Beckwith. 

Alcoholic. 

Mr.  Kreuzfeld . 

RICHARDSONIUS,  Girard. 

Gen.  Char. — The  body  is  very  much  compressed,  sub-fusiform  in  its  outline  and  deep  upon  its  middle.  The  head  is 
proportionally  small  ;  the  mouth  terminal,  slightly  oblique,  constructed  upon  the  same  pattern  as  in  Luxilus,  though  somewhat 
larger,  and  unprovided  with  cirrhi  or  barbels.  The  eye  is  large.  Isthmus  very  narrow.  Caudal  fin  furcated.  Insertion  of 
ventrals  situated  in  advance  of  the  anterior  margin  of  the  dorsal.  Anal  fin  longer  than  the  dorsal ;  its  anterior  margin  situated 
in  advance  to  the  posterior  margin  of  the  dorsal,  in  which  respect  it  differs  from  Luxilus.  Scales  deeper  than  long,  posteriorly 
furrowed.  The  pharyngeal  bones  are  narrow,  with  a  slight  expansion  upon  their  convexity  ;  the  teeth  being  of  the  raptatorial 
kind  of  the  hooked  type,  strongly  hooked,  without  grinding  surface,  instead  of  which  a  sharp  but  not  crenated  ridge.  They 
are  disposed  upon  a  double  row  of  four  or  five  and  two  or  three,  as  follows  :  2  |  4 — 4  |  3,  or  2  |  5 — 5  |  2. 

Syn. — Richardsonius,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  201. 

The  present  genus  bears  some  resemblance  to  Squalius,  from  wbicb  it  may  be  distinguished 
by  the  smooth  edge  of  the  dental  ridge  and  the  long  anal,  together  with  the  peculiar  position  of 
the  latter  in  reference  to  the  dorsal.  The  scales  are  also  smaller  and  much  deeper  than  long, 
which  is  not  the  case  in  Squalius. 

1.  RICHARDSONIUS  BALTEATUS,  Grd. 

Plate  LX,  Figs.  1 — 4. 

Spec.  Char. — Head  forming  less  than  the  fifth  of  the  total  length.  Snout  sub-conical  ;  jaws  even  ;  posterior  extremity  of 
maxillar  bone  extending  to  a  vertical  line  drawn  in  front  of  the  orbit.  Eye  large  and  circular  ;  its  diameter  entering  three  times 
and  a  half  in  the  length  of  the  side  of  the  head.  Anterior  margin  of  dorsal  fin  equidistant  between  the  extremity  of  the  snout 
and  the  fork  of  the  caudal.  Anal  fin  longer  than  deep  and  about  as  long  as  the  head.  Caudal  fin  constituting  about  the  fourth 
of  the  total  length.  Greyish  black  above  ;  silvery  white  beneath.  Fins  unicolor. 

Syn. — Cyprinus  {Mr amis)  balleatus,  Richards.  Faun.  Bor.  Amer.  Ill,  1836,  301. — Storer,  Synops.  1846,  160. 

Richardsonius  balteatus,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  202. 

The  greatest  depth  enters  about  four  times  and  a  half  in  the  total  length,  the  thickness  being 
less  than  the  half  of  the  depth.  The  head  is  contained  five  times  and  one-third  in  the  total 
length,  of  which  the  caudal  fin  constitutes  about  the  fourth  part.  The  dorsal  fin  is  higher  than 
long,  sub-trapezoid  in  its  outline,  the  upper  margin  being  nearly  linear.  The  caudal  is  deeply 
furcated.  The  anal  is  longer  than  deep  and  longer  than  the  head  itself,  and  diminishing 
rapidly  in  depth  posteriorly,  its  inferior  edge  being  slightly  concave,  and  its  anterior  margin 
nearer  the  isthmus  than  the  tip  of  the  inferior  lobe  of  the  caudal.  The  ventrals  are  well 
developed,  posteriorly  sub-truncated,  their  tips  reaching  the  vent,  which  is  situated  close  to  the 
anterior  margin  of  the  anal  fin.  Their  origin  is  nearer  the  extremity  of  the  snout  than  the 
insertion  of  the  caudal.  The  pectorals  are  large,  elongated,  posteriorly  rounded,  and,  when 
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brought  alongside  the  body,  their  extremities  reach  nearly  the  origin  of  the  ventrals.  The 
formula  of  the  rays  may  he  thus  expressed  : 

(Length,  5  inches.)  D  2,  11 ;  A  2,  18  +  1  ;  C  9,  1,  9,  8,  1,  8  ;  V  1,  9  ;  P  15. 

(Length,  6  inches.) - 2,  21  ; - - -  -  16.. 

The  scales  are  of  moderate  development,  somewhat  irregular  in  their  outline,  with  radiating 
furrows  upon  their  posterior  half,  all  being  directed  backwards.  The  lateral  line  is  deflexed  along 
the  abdomen,  bringing  it  much  nearer  the  insertion  of  the  ventrals  than  the  base  of  the  dorsal. 

The  color  of  the  dorsal  region  and  upper  aspect  of  the  head  is  dark  greyish  brown  or  blackish; 
the  sides  of  the  head,  the  flanks,  and  the  belly,  being  silvery  white.  The  dorsal,  anal,  and 
caudal  fins  are  greyish  yellow  ;  the  ventrals  and  pectorals  of  a  light  straw  or  yellowish  tint. 

Beferences  to  the  figures. — Plate  LX,  fig  1,  represents  Iiichardsonius  halteatus ,  size  of  life, 
from  Fort  Vancouver.  Fig.  2  is  a  dorsal  scale.  Fig.  3,  a  scale  from  the  lateral  line.  Fig.  4, 
a  scale  from  the  abdominal  region. 

List  of  specimens. 


Catal. 

No. 

Cor’g  No. 
of  teeth . 

No.  of 

spec. 

Age. 

Locality. 

When  col¬ 
lected. 

Whence  obtained . 

Nature  of 

specimen. 

Collected  by — 

62 

2669 

i 

Adult. 

Fort  Dalles,  Oregon . 

1853 

Gov.  1. 1.  Stevens. . . 

Alcoholic. 

Dr.  Geo.  Suckley. . . 

63 

2670 

i 

.  .do .. 

Fort  Vancouver,  Oregon . 

1853 

2.  RICHARDSONIUS  LATERALIS,  Grd. 

Plate  LX,  Figs.  5 — 8. 

Spec.  Char. — Head  constituting  the  fifth  of  the  total  length.  Snout  sub-conical ;  jaws  even  ;  posterior  extremity  of  the 
maxillary  extending  to  a  vertical  line  drawn  behind  the  nostrils.  Eye  large  and  circular  ;  its  diameter  entering  nearly  four 
times  in  the  length  of  the  side  of  the  head.  Anterior  margin  of  dorsal  fin  a  little  nearer  the  extremity  of  the  snout  than  the 
fork  of  the  caudal.  Anal  fin  deeper  than  long  and  much  shorter  than  the  head.  Caudal  fin  entering  four  times  and  a  half  in 
the  total  length.  Blackish  b.  own  above  ;  metallic  yellowish  white  beneath,  with  a  black  streak  above  the  lateral  line.  Fins 
unicolor. 

Syn. — Richardsonius  lateralis,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  202. 

This  species  is  more  of  an  elongated  and  fusiform  aspect  than  B.  halteatus.  The  bead  is 
contained  about  five  times  in  the  total  length.  The  pharyngeal  teeth  are  five  upon  the  outer 
row,  instead  of  four. 

The  dorsal  fin  is  sub-trapezoid  also,  higher  than  long,  and  somewhat  nearer  the  extremity  of 
the  snout  than  the  fork  of  the  caudal.  The  caudal  itself  is  but  moderately  furcated.  The  anal 
is  deeper  than  long,  nearly  linear  upon  its  external  edge ;  its  anterior  margin  is  equidistant 
between  the  isthmus  and  the  tip  of  the  inferior  lobe  of  the  caudal.  The  ventrals  are  moderate 
sized,  posteriorly  sub-truncated,  their  extremities  reaching  the  vent,  whilst  their  origin  is  nearly 
equidistant  between  the  extremity  of  the  snout  and  the  insertion  of  the  caudal.  The  pectorals 
are  slender,  but  do  not  extend  as  far  as  the  origin  of  the  ventrals.  The  formula  of  the  rays  is 
as  follows : 

D  2,  9  +  1 ;  A  2,  14  +  1  ;  C  8,  1,  9,  8,  1,  7 ;  V  1,  9  ;  P  14. 

The  scales  are  of  moderate  development,  irregular  in  their  outlines,  anteriorly  sub-truncated 
and  posteriorly  rounded,  exhibiting  radiating  furrows  upon  their  posterior  section  only.  The 
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lateral  line  is  likewise  deflexed  upon  the  abdominal  region,  and  nearer  the  insertion  of  the 
ventrals  than  the  base  of  the  dorsal. 

The  color  of  the  dorsal  region  and  upper  surface  of  the  head  is  blackish  brown,  whilst  the 
sides  of  the  head  and  the  flanks  exhibit  a  metallic  yellowish  white  tint  speckled  with  black.  A 
black  streak  may  be  observed  along  the  upper  region  of  the  flanks,  just  above  the  lateral  line, 
and  partly  covering  it.  The  fins  are  greyish  olive  ;  the  ventrals  and  pectorals  being  somewhat 
more  yellowish  or  else  lighter  than  the  rest. 

References  to  the  fiqures. — Plate  LX,  fig.  5,  represents  Ricliardsonius  lateralis ^  size  of  life. 
Fig.  6  is  a  dorsal  scale.  Fig.  7,  a  scale  from  the  lateral  line.  Fig.  8,  a  scale  from  the 
abdominal  region. 

List  of  specimens. 


Catal . 

Cor  ’g  No. 

No.  of 

Age. 

Locality. 

When  col¬ 

Whence  obtained. 

Nature  of 

Collected  by — 

No. 

of  teeth. 

spec. 

lected. 

specimen. 

64 

2671 

5 

A.&Y. 

Port  Steilacoom,  Puget’s 
Sound,  W.  T. 

1853 

Gov  .1.1.  Stevens. . 

Alcoholic. 

Dr.  Geo.  Suckley... 

LUX1LUS,  Ha  fin. 

Gen.  Char. — Body  very  much  compressed  ,  and  deepest  upon  the  middle  of  its  length.  Head  proportionally  small  and  com¬ 
pressed  like  the  body.  Mouth  small,  terminal ;  when  it  is  shut,  the  lower  jaw  fits  into  the  upper  one  without  protrusion  of  the 
snout  ;  but  when  the  mouth  is  partly  open,  the  lower  jaw  appears  longer  than  the  upper.  Eyes  quite  large.  Isthmus  small. 
Caudal  fin  furcated  ;  insertion  of  ventrals  situated  in  advance  of  the  anterior  margin  of  the  dorsal.  Scales  large  ;  lateral  line 
forming  a  very  open  curve,  convex  downwards.  Pharyngeal  bones  much  stouter  superiorly  than  inferiorly  ;  a  slight  expansion 
may  be  observed  upon  the  convexity  of  these  bones,  extending  upwards.  The  teeth  are  of  the  bruising  kind  of  the  hooked  type, 
with  a  slight  hook  and  a  well  developed  grinding  surface,  both  edges  of  which  being  strongly  crenated.  They  are  disposed  upon 
a  single  row  of  five,  thus  :  5 — 5.  The  three  uppermost  (sometimes  the  upper  two  only)  stand  out  in  bold  relief  from  the  line 
of  the  bone. 

Stn. — Luxilus ,  Rafin.  Ichth.  Ohiens,  1820,  48. — Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  202. 

This  is  one  of  the  most  characteristic  genus  of  North  American  cyprinoid,  and  altogether 
misunderstood  by  Heckel;  for,  Cyprinus  clirysoleucus,  Mitch.,  which  he  places  in  his  genus  Leu- 
cosomus,  is  generically  distinct  from  Leuciscus  pulcliellus  of  Storer,  as  I  have  had  the  opportunity 
to  ascertain.  The  diagnosis  given  of  Leucosomus  by  its  author,  and  the  figures  representing  the 
pharyngeal  dentition,  leave  no  room  for  doubt.  Leucosomus ,  therefore,  is  not  synonymous  with 
Luxilus ,  but  was  really  established  upon  a  species  most  intimately  related  to  the  one  yet  unpub¬ 
lished,  and  which  is  the  type  of  the  genus  Cheilonemus.  The  latter,  therefore,  must  give  way 
to  Leucosomus,  a  circumstance  unavoidable  and  very  much  to  be  regretted,  for  it  complicates  the 
synonymy  of  both  Luxilus  and  Leucosomus.  It  will  include  such  species  as  are  congenerical 
with  Luxilus  clirysocephalus  of  Rafinesque,  and  Cyprinus  crysoleucas  of  Mitchill. 

1.  LUXILUS  OCCIDENTALIS,  Grd. 

Spec.  Char. — Body  rather  elongated,  sub-fusiform  in  its  outline.  Head  constituting  about  the  fifth  of  the  total  length. 
Snout  sub-conical,  rather  tapering.  Gape  of  the  mouth  oblique.  Posterior  extremity  of  maxillar  bone  extending  to  a  veitical 
line  which  would  intersect  the  hind  nostril.  Eye  large  and  circular  ;  its  diameter  entering  four  times  in  the  length  of  the  side 
of  the  head.  Anterior  margin  of  dorsal  fin  nearer  the  insertion  of  the  caudal  than  the  extremity  of  the  snout.  Origin  of 
ventrals  nearer  the  insertion  of  the  caudal  than  the  extremity  of  the  snout.  Anterior  edge  of  anal  fin  equidistant  between 
the  isthmus  and  the  tip  of  the  lower  lobe  of  the  caudal.  Dark  greyish  brown  above  ;  yellowish  beneath,  speckled  with  grey. 

Stn. — Leucosomus  occidentalis,  B  &  G.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  137. 

Luxilus  occidentalis ,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  203. 
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Numerous  immature  specimens  of  this  species  were  collected,  together  with  one  about  five 
inches  in  length.  The  body  is  very  much  compressed,  deepest  upon  the  middle  of  its  length, 
and  tapering  towards  both  extremities  ;  the  greatest  depth  being  contained  four  times  in  the 
total  length.  The  snout  is  sub-conical,  the  head  rather  small,  and  forming  about  the  fifth  of 
the  total  length,  it  being  slightly  depressed  above  the  eyes.  The  anterior  margin  of  the  dorsal 
fin  is  nearer  the  base  of  the  caudal  than  the  extremity  of  the  snout.  The  caudal  is  furcated. 
Both  the  anal  and  dorsal  are  anteriorly  elevated.  The  insertion  of  the  ventrals  is  situated  in 
advance  of  the  anteriqf  margin  of  the  dorsal.  The  pectorals  and  the  ventrals  are  of  medium 
development. 

D  2,  10  +  1  ;  A  2,  11  +  1 ;  C  8,  1,  9,  8,  1,  9  ;  Y  10  ;  P  15. 

The  scales  are  of  medium  size,  anteriorly  sub-truncated,  elsewhere  rounded,  and  provided 
with  radiating  furrows  upon  their  posterior  section  only.  The  lateral  line  is  bent  downwards 
upon  the  abdomen,  constituting  a  curve,  the  convexity  of  which  is  nearer  the  ventral  than  to 
the  dorsal  outline. 

The  color  of  the  upper  region  is  dark  greyish  brown,  the  middle  of  the  flanks  being  silvery, 
and  the  belly  yellowish,  speckled  with  grey.  The  fins  are  unicolor,  of  a  greyish  olive  tint. 


List  of  specimens. 


Catal. 

No. 

Cor.  No. 

of  teeth. 

No.  of 

specs. 

Age. 

Locality. 

When 

collected. 

Whence  obtained. 

Nature  of 
specimen. 

Collected  by — 

57 

10 

Young. 

Pose,  or  O-co-ya  creek,  Cal. 

1853 

Lt.  R.  S. Williamson. 

Alcoholic. 

Dr.  A.  L.  Heermann. 

58 

10 

• . .do. • • 

Four  creeks,  Tulare  valley. 

1853 

Cal. 

59 

2667 

2 

Adult. 

1853 

. do . 

2.  LUXILUS  SECO,  Grd. 

Spec.  Char. — Body  rather  elongated,  sub-fusiform  in  its  outlines.  Head  small,  contained  five  times  and  a  half  in  the  total 
length.  Snout  sub-conical,  rather  abbreviated.  Gape  of  the  mouth  slightly  oblique  ;  posterior  extremity  of  maxillary 
extending  to  a  vertical  line  intersecting  the  anterior  nostril.  Eye  very  large,  sub-circular  ;  its  diameter  entering  about  three 
times  in  the  length  of  the  side  of  the  head.  Anterior  margin  of  dorsal  fin  equidistant  between  the  extremity  of  the  snout  and 
the  fork  of  the  caudal.  Vertical  fins  moderately  developed  ;  pectorals  and  ventrals  rather  small.  Light  reddish  brown  above  ; 
yellowish  white  beneath.  Fins  light  olive. 

Syn. — Luxilus  seco,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  203. 

The  body  is  deeper  than  in  L.  leptosomus,  figured  and  described  in  the  Report  of  the  United 
States  and  Mexican  Boundary  Commission.  Its  depth  is  equal  to  the  fourth  of  the  total  length. 
The  head  is  contained  five  times  and  a  half  in  the  same  dimension.  The  eye  is  very  large  ; 
its  diameter  entering  three  times  only  in  the  length  of  the  side  of  the  head.  The  mouth  is 
small.  The  dorsal  is  much  higher  than  long,  superiorly  sub-convex,  whilst  the  anal  is  nearly 
as  long  as  deep  and  interiorly  sub-concave.  The  anterior  margin  of  the  latter  is  somewhat 
nearer  the  tip  of  the  lower  lobe  of  the  caudal  fin  than  the  isthmus.  The  caudal  is  longer  than 
the  head.  The  origin  of  the  ventrals  is  nearer  the  extremity  of  the  snout  than  the  insertion  of 
the  caudal ;  their  external  edge  is  sub-convex,  and,  when  extended  backwards,  their  tips  scarcely 
reach  the  vent.  The  pectorals  are  sub-ovate  and  far  from  reaching  the  insertion  of  the  ventrals. 

D  2,  8  +  1 ;  A  2,  14  +  1 ;  C.5,  1,  9,  8,1,6;  Y  9  ;  P  14. 

The  scales  are  of  moderate  development,  and  the  lateral  line  very  much  deflexed  upon  the 
abdomen. 
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The  dorsal  region  is  light  reddish  brown  and  yellowish  white  beneath  ;  the  middle  of  the 
flanks  is  silvery.  The  fins  being  unicolor,  of  a  light  olive. 


List  of  specimens. 


Catal. 

No. 

Cor.  No.  of 

teeth. 

No.  of 

spec. 

Sex  and  age. 

Locality. 

When  col¬ 
lected. 

Whence  obtained. 

Orig’l 

No. 

Nature  of 
specimen. 

Collected  by— 

60 

2668 

10 

Adult  and 

young. 

Rio  Seco,  tributary  to  Rio  ! 
Nueces,  Texas. 

1853 

Lt.  A.  W.  Whipple . . 

19 

Alcoholic .  .. 

Dr.  C.  B.  Kennerly. 

3.  LUXILUS  LUCIDUS,  Grd. 

Plate  LX,  Figs.  9 — 12. 

Spec.  Char — Body  rather  elongated,  sub-fusiform  in  its  outlines.  Head  moderate  sized,  contained  five  times  in  the  total 
length.  Snout  sub-conical,  tapering  ;  gape  of  the  mouth  somewhat  oblique  ;  posterior  extremity  of  maxillar  bone  extending  to 
a  vertical  line  drawn  in  front  of  the  orbit.  Eye  well  developed  ;  its  diameter  entering  three  times  and  a  half  in  the  length 
of  the  side  of  the  head.  Anterior  margin  of  dorsal  fin  somewhat  nearer  the  tip  of  the  snout  than  the  insertion  of  the  caudal. 
Greyish  brown  above  ;  yellowish  beneath.  Fins  unicolor,  assuming  the  tint  of  the  region  to  which  they  belong. 

Syn. — Luxilus  lucidus,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  203. 

The  general  form  resembles  that  of  L.  seco.  The  head,  however,  is  contained  but  five  times 
in  the  length,  of  the  side  of  the  head.  The  mouth  is  a  good  deal  larger,  whilst  the  eye  is 
smaller.  The  dorsal  fin  is  much  higher  than  long  ;  its  upper  edge  being  sub-convex.  The 
anal  is  but  a  little  deeper  anteriorly  than  long  ;  its  lower  edge  is  sub-concave,  and  its  anterior 
margin  nearer  the  fork  of  the  caudal  than  the  isthmus.  The  caudal  itself  is  somewhat  longer 
than  the  head,  hence  it  is  contained  short  of  five  times  in  the  total  length.  The  origin  of  the 
ventrals  is  nearer  the  extremity  of  the  snout  than  the  insertion  of  the  caudal ;  their  posterior 
edge  is  rounded  off,  or  sub-convex,  and  their  tips  overlap  the  vent  without  reaching  quite  the 
origin  of  the  anal.  The  pectorals  are  sub-lanceolated  ;  their  extremities  not  extending  as  far 
as  the  insertion  of  the  ventrals.  The  following  formula  gives  the  number  of  the  rays  of  the 
various  fins. 

D  2,  8  +  1  ;  A  2,  10  +  1 ;  C  9,  1,  8,  8,  1,  10  ;  Y  8 ;  P  12. 

The  scales  are  rather  large,  very  much  deeper  than  long,  anteriorly  sub-truncated,  posteriorly 
rounded,  and  tapering  superiorly  and  inferiorly.  The  radiating  furrows  are  but  few  and 
occasionally  obsolete.  The  lateral  line  being  very  much  deflexed  upon  the  abdominal  region. 

The  upper  region  is  greyish  brown,  whilst  the  inferior  region  is  yellowish,  else  of  a  dull 
whitish  tint.  The  middle  of  the  flank  somewhat  metallic  white.  The  vertical  fins  are  greyish  ; 
the  ventrals  and  pectorals  being  yellowish. 

j References  to  the  figures. — Plate  LX,  fig.  9,  represents  Luxilus  lucidus ,  size  of  life  ;  fig.  10  is 
a  dorsal  scale  ;  fig.  11,  a  scale  from  the  lateral  line  ;  and,  fig.  12,  a  scale  from  the  abdominal 
region. 

List  of  specimens. 


Catal. 

No.  of 

Age. 

Locality. 

When 

Whence  obtained. 

Orig. 

Nature  of 

Collected  by — 

No. 

specs. 

collected. 

No. 

specimen. 

55 

12 

A.&Y 

Coal  creek,  tiibutary  to  south 

1853 

Lt.  A.  W.  Whipple. 

VI 

Alcoholic. 

H.  B.  Mollhausen. 

fork  of  Canadian  river. 

56 

12 

. .do. . 

Twenty  miles  west  of  Choctaw 
Agency. 

1853 

•  i  •  •  ado  ,  a 

XVI 
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SEMOTILUS,  Rafin. 

Gen.  Chau. — Head  sub-conical ;  jaws  equal  or  else  even  anteriorly  ;  gape  of  mouth  slightly  oblique  upwards.  The  mouth 
itself  being  largo,  surrounded  with  soft  lips.  The  isthmus  is  rather  narrow.  The  insertion  of  the  ventrals  is  situated  in 
advance  of  the  anterior  margin  of  the  dorsal  fin,  which  is  higher  than  long.  The  caudal  is  furcated.  The  scales  are  of 
moderate  size.  The  pharyngeal  bones  are  narrow,  very  slightly  expanded  upon  the  upper  half  of  their  curve.  The  teeth  are 
of  the  voratorial  kind,  of  the  hooked  type  without  grinding  surface,  stoutish,  moderately  hooked  and  disposed  upon  a  double 
row  in  the  following  manner  :  2  |  5 — 5  |  2 ;  sometimes  2  |  4 — 5  |  2.  Generally  speaking,  a  black  or  brown  spot  may  be 
observed  at  the  base  of  the  anterior  margin  of  the  dorsal  fin. 

Syn. — Semotilus,  Rafin.  Ichth.  Ohiens.  1820,  86. — Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  203 

The  genus  Semotilus ,  although  imperfectly  characterized  by  its  author,  gives  no  room  for 
doubt  as  to  the  species  he  intended  to  include  in  it.  Semotilus  dorsalis  and  Semotilus  cephalus 
are  both,  well  known  species.  S.  diplemia,  on  the  other  hand,  does  not  come  under  this  head. 
On  the  other  hand,  Cyprinus  alromaculatus  of  Mitchill,  of  the  northern  and  eastern  States, 
belongs  to  it. — (See  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  204.) 

SEMOTILUS  SPECIOSUS,  Qrd. 

Plate  LXI,  Figs.  11 — 15. 

Spec.  Char. — Body  elongated,  sub-fusiform  in  its  outlines.  Head  constituting  the  fourth  of  the  total  length,  the  furcated 
portion  of  the  caudal  excluded.  Snout  sub-conical ;  gape  of  the  mouth  oblique  ;  posterior  extremity  of  maxillar  bone  extending 
to  a  vertical  line  drawn  at  the  anterior  rim  of  the  pupil.  Eye  moderate  size,  sub-circular  ;  its  diameter  entering  five  times  in 
the  length  of  the  side  of  the  head.  Anterior  margin  of  dorsal  fin  nearer  the  extremity  of  the  snout  than  the  tip  of  the  caudal. 
Insertion  of  ventrals  nearer  the  isthmus  than  the  base  of  the  caudal.  Anal  fin  much  deeper  than  long.  Reddish  brown  above  ; 
yellowish  or  whitish  beneath.  Dorsal  and  caudal  fin  provided  with  a  black  spot  at  their  base. 

Syn. — Semotilus  speciosus,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  204. 

A  graceful  and  slender  fish,  subfusiform  in  its  outline,  the  head,  which  is  conical  and  tapering 
forwards,  constitutes  exactly  the  fourth  of  the  entire  length,  if  we  exclude  the  furcated  portion 
of  the  caudal  fin.  The  ventrals  are  situated  somewhat  more  anteriorly  than  in  S.  alromaculatus. 
The  upper  edge  of  the  dorsal  as  well  as  the  inferior  edge  of  the  anal  are  sub-convex  or  rounded 
off.  The  anterior  margin  of  the  anal  is  nearer  the  extremity  of  the  caudal  than  the  isthmus. 
The  ventrals  are  small,  posteriorly  rounded  off  when  expanded ;  their  tips,  when  brought 
backwards,  not  extending  as  far  as  the  vent.  The  pectorals  are  moderate  sized,  sub-lanceolated, 
and  far  from  reaching  the  origin  of  the  ventrals  with  their  extremities. 

D  1,  8  +  1  ;  A  2,  8  +  1  ;  C  4,  1,  9,  8,  1,  5  ;  V  1,  8  ;  P  15. 

The  scales  of  the  dorsal  region  in  advance  of  the  dorsal  fin  are  quite  small ;  those  on  the 

thoracic  region  are  likewise  smaller  than  posteriorly  along  the  sides  of  the  tail.  They  are 
longer  than  deep,  except  in  the  lateral  line,  sub-elliptical  in  their  outline,  sub-truncated 
anteriorly,  with  radiating  grooves  upon  their  posterior  section  only. 

The  dorsal  region  is  reddish  brown,  whilst  the  abdominal  region  exhibits  a  yellowish  or 

whitish  tint.  A  dark  blackish,  somewhat  metallic,  streak  may  be  observed  along  the  middle  of 

the  flanks,  terminating  at  the  base  of  the  caudal  into  a  jet  black  spot.  A  similar  spot  exists  at 
the  anterior  edge  of  the  dorsal  fin  near  its  base.  The  other  fins  are  unicolor,  all  being  of  a 
greyish  olive  or  of  a  light  yellow. 

References  to  the  figures. — Plate  LXI,  fig.  11,  represents  Semotilus  speciosus,  size  of  life. 
Fig.  12,  a  section  of  the  body  taken  across  the  line  of  greatest  depth.  Fig.  13,  a  dorsal  scale. 
Fig.  14,  a  scale  from  the  lateral  line.  Fig.  15,  a  scale  from  the  abdominal  region. 
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List  of  specimens . 


Catal. 

No.  - 

Cor.  No. 

of  teeth. 

No.  of 

spec. 

Age. 

Locality. 

When 

collected. 

Whence  obtained. 

Nature  of 

specimen. 

Collected  by — 

176 

2740 

15 

Adt.  &y ’g. 

Trib.  of  Platte  river,  Neb. 

1852 

J.  S.  Bowman. . . . 

Alcoholic. 

J.  S.  Bowman . 

HUDSONIUS,  Girard. 

Gen.  Char. — Body  elongated,  compressed,  fusiform  in  profile,  and  covered  with  quite  large  scales.  The  lateral  line  being 
nearly  median.  The  head  is  of  but  moderate  size  ;  the  snout  being  sub-conical  and  rounded  anteriorly.  The  mouth  is  sub¬ 
terminal,  somewhat  protractile,  in  which  situation  it  is  directed  obliquely  forwards  and  downwards  ;  when  shut,  the  lower  jaw 
fits  within  the  upper,  the  snout  being  slightly  protruding.  There  are  no  barbels  about  the  mouth.  The  eyes  are  large  ;  the 
isthmus  is  small.  The  dorsal  is  higher  than  long  ;  its  anterior  margin  is  even  with  the  insertion  of  the  ventrals.  The  anal  has 
a  proportionally  longer  base  than  the  dorsal.  The  caudal  is  deeply  furcated.  The  pharyngeal  bones  are  well  developed  ;  the 
inferior  limb  is  rather  short,  its  extremity  being  flattened  and  slightly  turned  outwardly.  From  the  middle  of  the  convexity  a 
sudden  expansion  occurs,  tapering  into  the  upper  limb,  slightly  curved  downwards.  The  teeth  are  of  the  bruising  kind,  of  the 
hooked  type,  provided  with  a  grinding  surface.  But  there  occur  many  irregularities,  being  more  or  less  hooked  and  the  grinding 
surface  more  or  less  developed.  It  is  not  uncommon  to  observe  all  these  variations  upon  ihe  pharyngeal  of  a  single  specimen. 
The  teeth  are  disposed  upon  a  double  row  with  the  following  variations :  2  |  4 — 4  |  2  ;  2  |  4 — 4  |  1  ;  0  |  4 — 4  |  2,  or  0  |  4—4  ]  1. 

Syn. — Hudsonius,  Grb.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  210. 

The  type  of  the  present  genus  is  Clupea  hudsonia,  De  Witt  Clinton,  Leuciscus  hudsonius  of 
more  modern  writers.  This  species  occurs  as  far  northwest  as  Lake  Michigan  and  in  the  fresh 
waters  of  Illinois  and  Wisconsin. 

A  second  species  was  detected  in  the  brackish  waters  of  Chesapeake  hay  and  described  under 
the  name  of  Hudsonius  amarus. — (See  Proc.  of  the  Acad,  of  Nat.  Sc.  of  Philad.  VIII,  1856,  210.) 

GILA,  B.  &  G. 

Gen.  Char. — -Body  sub-fusiform,  compressed,  with  the  back  more  or  less  arched,  especially  in  large  and  old  specimens,  and 
sometimes  tapering  very  much  posteriorly,  with  the  peduncle  of  the  tail  very  slender.  The  head  being  depressed  and 
proportionally  small,  with  its  upper  outline  often  concave  ;  the  snout  is  elongated  ;  the  eyes  are  of  moderate  size  ;  the  isthmus 
small.  The  mouth  is  of  medium  size,  the  upper  jaw  overlapping  the  lower,  so  as  to  conceal  its  cleft  from  above.  No  barbels, 
or  rudiments  of  barbels.  The  branchiostegals  are  three  on  either  side.  The  ventral  fins  are  inserted  in  advance  of  the 
anterior  margin  of  the  dorsal,  and  the  anal  posteriorly  to  the  base  of  the  dorsal.  The  caudal  is  furcated.  The  scales  are 
small  on  the  dorsal  region  and  of  medium  size  on  the  sides,  and  longer  than  deep.  The  lateral  line  forms  an  open  curve  along 
the  middle  of  the  abdomen.  The  pharyngeal  bones  are  well  developed,  the  inferior  limb  elongated,  the  upper  one  forming  an 
open  curve  ;  the  convexity  being  somewhat  expanded,  the  expansion  tapering  along  the  upper  and  inwards  limb.  The  teeth 
are  well  developed,  of  the  raptatorial  kind  of  the  hooked  type,  without  grinding  surface,  sub-cylindrical,  slightly  compressed, 
and  disposed  upon  a  double  row  of  one  or  two  and  four  or  five  as  follows  :  1  |  4 — 5  |  2,  or  else  2  |  4 — 5  |  2. 

Syn. —  Gila,  B.  &  G.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VI,  1853,  368  ;  &,  in  Sitgr.  Expl.  of  Zuni  &  Color.  Rivers,  1853, 
148  — Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  205. 

Prior  to  our  “  researches  upon  the  Cyprinoid  fishes  inhabiting  the  fresh  waters  of  the  United 
States  west  of  the  Mississippi  valley,”*  the  genus  Gila  was  still  composed  of  heterogenous 
elements.  Two  of  our  own  species  originally  placed  in  it  have  gone,  with  some  other  new 
species,  to  form  the  genus  Tigoma.  A  third  and  a  fourth  species,  described  by  Dr.  Ayres,  have 
likewise  been  removed  elsewhere  ;  the  former  going  into  the  genus  Ptychocheilus  associated  with 

*3ee  Proceedings  of  the  Academy  of  Natural  Sciences  of  Philadelphia,  vol.  VIII,  1856. 
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four  others ;  the  latter  was  erected  into  a  distinct  genus  under  the  name  of  Orthodon ;  and, 
what  is  still  more  curious,  Orthodon  belongs  to  the  tribe  of  Chrondostomi,  hence  its  affinities 
with  Gila  are  most  remote. 

The  three  species  of  Gila  described  hereon  are  admirably  figured  in  Captain  Sitgreaves’ 

“  Eeportofan  Expedition  down  the  Zuni  and  Colorado  Eivers,  1853.”  The  other  species  known  up 
to  the  present  time,  two  in  number,  are  figured  in  the  “  Eeport  on  the  United  States  and 
Mexican  Boundary  Survey,  vol.  II.” 

1.  GILA  EOBUSTA,  B.  &  G. 

Spec.  Char. — Body  sub-fusiform,  anteriorly  stout,  posteriorly  tapering.  Head  constituting  the  fourth  of  the  total  length. 
Eye  small,  sub-elliptical ;  its  diameter  entering  about  eight  times  in  the  length  of  the  side  of  the  head.  Posterior  extremity  of 
maxillar  bone  extending  to  a  vertical  line  drawn  somewhat  within  the  anterior  rim  of  the  orbit.  Anterior  margin  of  dorsal  fin 
nearer  the  insertion  of  the  caudal  than  the  extremity  of  the  snout.  Base  of  anal  fin  entering  nine  times  and  a  half  in  the 
total  length.  Origin  of  ventrals  nearly  equidistant  between  the  extremity  of  the  snout  and  the  insertion  of  the  caudal. 
Greyish  brown  above  ;  yellowish  beneath. 

Syn. — Gila  robusta,  B.  &  G.  in  Proc.  Acad.  Nat.  Sc.  Philad.  YI,  1853,  368  ;  and,  in  Sitgr.  Rep.  Zuni  and  Color.  Riv.  1853, 

148  ;  Fishes,  pi.  I. — Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  205. 

The  general  shape  of  the  body  is  sub-fusiform,  very  much  swollen  anteriorly,  and  tapering 
very  suddenly  from  the  dorsal  fin  towards  the  base  of  the  caudal.  The  body  itself  is  com¬ 
pressed;  its  greatest  depth  is  midway  between  the  occiout  and  the  anterior  margin  of  the  dorsal. 

The  head  is  very  much  depressed  above,  rapidly  sloping  from  the  nape  to  the  snout.  The  . 
side  of  the  head  enters  four  times  in  the  total  length,  whilst  its  crenial  region  enters  in  it  six 
times.  The  eyes  are  rather  small,  longitudinally  elliptical ;  their  diameter  entering  about  eight 
times  in  the  length  of  the  side  of  the  head,  and  thrice  from  the  tip  of  the  snout  to  the  pupil. 
The  nostrils  are  large,  situated  towards  the  upper  aspect  of  the  head,  and  placed  nearer  the 
orbit  than  the  extremity  of  the  snout.  The  mouth  is  rather  large  ;  the  upper  jaw  overlapping 
the  lower  ;  both  being  surrounded  with  quite  conspicuous  lips.  The  posterior  extremity  of  the 
maxillar  hone  does  not  reach  a  vertical  line  drawn  in  advance  of  the  pupiL  although  it  extends 
beyond  the  anterior  rim  of  the  orbit.  There  are  three  branchiostegal  rays  on  either  side,  broad, 
flattened,  closely  approximated.  The  gill  openings  are  quite  large,  being  separated  beneath  by 
a  very  narrow  isthmus.  The  mucous  pores  on  the  head  are  not  conspicuous  ;  a  series,  however, 
more  apparent  than  the  rest,  may  he  traced  from  occiput  to  snout,  in  passing  under  the  orbit. 

The  dorsal  fin,  which  is  inserted  exactly  upon  the  middle  of  the  total  length,  is  somewhat 
higher  than  long  and  slightly  concave  upon  its  upper  margin  ;  its  posterior  margin  is  half 
the  height  of  the  anterior  margin.  All  but  the  anterior  ray  dichotomize  thrice,  although  the 
branches  of  the  third  bifurcation  remain  in  close  contiguity.  The  posterior  margin  of  the 
caudal  ib  crescent-shaped,  the  upper  and  lower  lobe  being  symmetrical  ;  the  sixteen  median 
rays  are  dichotomized  in  the  same  manner  as  those  of  the  dorsal  fin.  The  insertion  of  the  anal 
takes  place  immediately  behind  the  base  of  the  dorsal,  and  of  which  it  has  the  same  general 
shape,  being  deeper  than  long  and  slightly  concave  exteriorly  ;  its  posterior  margin,  however, 
has  but  one-third  of  the  depth  of  the  anterior  margin.  The  rays  are  bifurcated  like  those  of 
the  dorsal.  The  ventrals  are  exteriorly  rounded,  nearly  equidistant  between  the  extremity  of 
the  snout  and  the  insertion  of  the  caudal  fin,  and  when  bent  backwards  they  scarcely  reach  the 
vent.  Their  rays  affect  the  same  structure  as  in  the  other  fins.  The  pectorals  are  very  broad 
when  expanded,  and  their  rays  thrice  dichotomized.  When  bent  backwards  their  posterior 
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extremity  does  not  reach  the  insertion  of  the  ventrals  in  the  female,  whilst  in  the  male  they 
extend  beyond. 

D  1,  9 ;  A  1,  9  ;  C  8,  1,  8,  8,  1,  1  ;  V  1,  9  ;  P  15. 

The  scales  are  quite  diversified,  being  of  different  sizes,  according  to  the  regions  of  the  body. 
They  are  very  small  on  the  dorsal  region  between  the  occiput  and  the  dorsal  fin,  increasing 
somewhat  in  size  between  the  dorsal  and  the  caudal,  and  becoming  almost  uniform  along  the 
peduncle  of  the  tail.  They  are  largest  along  the  flanks,  whilst  they  are  again  reduced  in  size 
on  the  belly  from  the  throat  to  the  anal  fin.  In  shape  they  are  sub-elliptical,  anteriorly 
truncated,  or  undulated,  longer  than  deep,  exhibiting  radiating  furrows,  not  only  upon  the 
posterior  section,  but  likewise  laterally.  The  lateral  line  is  very  conspicuous,  slightly  deflexed 
along  the  flanks,  where  it  is  equidistant  between  the  dorsal  and  abdominal  outlines,  to  the 
very  base  of  the  caudal  fin. 

The  color  is  uniformly  greyish  brown  above  and  yellowish  beneath.  The  fins  assuming  the 
tints  of  the  region  of  the  body  to  which  they  belong. 

List  of  specimens. 


Catal. 

No. 

Cor.  No. 

of  teeth. 

No.  of 

spec. 

Age. 

Locality. 

When 

collected. 

/ 

Whence  obtained. 

/ 

Nature  of 
specimen. 

Collected  by — 

246 

2798 

3 

Adult. 

1^2 

Capt.  L.  Sitgreaves. . . 

Alcoholic  . . 

Dr.  S.  W.W  oodhouse . 

2.  GILA  ELEGANS,  B.  &  G. 

Spec.  Char. — Body  very  slender  ;  tail  very  much  attenuated.  Head  constituting  the  fifth  of  the  total  length.  Eye  small, 
sub-elliptical  ;  its  diameter  entering  seven  times  in  the  length.  Posterior  extremity  of  maxillar  bone  extending  to  a  vertical 
line  drawn  in  advance  of  the  orbit.  Anterior  margin  of  dorsal  fin  nearer  the  extremity  of  the  snout  than  the  base  of  the  caudal . 
Base  of  anal  fin  entering  about  nine  times  in  the  total  length.  Origin  of  ventrals  much  nearer  the  extremity  of  the  snout  than 
the  base  of  the  caudal.  Reddish  brown  above  ;  metallic  yellow  beneath. 

Syn — Gila  elegans,  B.  &  G.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VI,  1853,  369  ;  and,  in  Sitgr.  Rep.  Zuni  and  Color.  Rivers, 
1853,  150,  pi.  ii.— Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  205. 

The  most  striking  peculiarity  of  this  species  consists  in  its  elongated  and  slender  body,  and 
especially  its  slender  tail,  terminated  by  a  rather  well  developed  and  deeply  furcated  caudal  fin. 
Indeed,  all  the  fins  are  proportionally  well  developed.  The  greatest  depth  in  advance  of  the 
dorsal  enters  seven  times  in  the  total  length.  The  greatest  thickness  being  about  the  half  of  the 
depth. 

The  head  is  very  much  depressed,  flattened  upon  the  snout,  forming  the  fifth  of  the  total 
length.  The  eyes  are  sub- elliptical,  their  diameter  entering  seven  times  in  the  length  of  the 
side  of  the  head,  and  twice  between  the  tip  of  the  snout  and  the  anterior  rim  of  the  orbit. 
They  are  more  apparent  upon  a  view  of  the  head  from  beneath  than  from  above.  The  nostrils 
are  situated  entirely  upon  the  upper  surface  of  the  snout,  further  apart  from  the  extremity  of 
the  latter  than  the  eye.  The  mouth  is  inferior  ;  the  upper  jaw  overlapping  the  lower.  The 
posterior  extremity  of  the  maxillar  bone  extending  to  a  vertical  line  drawn  in  advance  of  the 
orbit.  The  isthmus  is  very  small. 

The  rays  in  all  the  fins  have  the  same  general  structure  as  in  the  preceding  species  ;  the 
dorsal  and  anal  are  provided  anteriorly  with  three  rudimentary  rays  instead  of  one,  and  the  pos¬ 
terior  margins  of  either  of  these  fins  is  much  lower  than  the  anterior  margin  as  compared  to  the 


FISHES — CYPRINIDAE — GILA  GRACILIS. 


287 


preceding  species.  Tlie  insertion  of  the  anal  takes  place  immediately  behind  the  base  of  the 
dorsal.  The  origin  of  the  ventrals  being  much  nearer  the  extremity  of  the  snout  than  the 
insertion  of  the  caudal  fin.  Their  formula  is  as  follows: 

D  3,  9  ;  A  3,  10  ;  C  9,  1,  9,  9,  1,  10  ;  Y9;  P  16. 

The  scales  are  much  longer  than  deep,  anteriorly  sub-truncated  or  undulated,  and  deepest, 
whilst  they  taper  somewhat  towards  a  posterior  rounded  margin,  which  alone  exhibits  radiating 
furrows.  The  lateral  line  is  deflexed  upon  the  middle  of  the  abdomen,  so  as  to  approximate 
more  the  base  of  the  ventrals  than  that  of  the  dorsal  fin  ;  further  hack  it  is  median  to  the 
insertion  of  the  caudal. 

The  color  is  uniform  reddish  brown  above,  and  metallic  yellow  or  white  beneath ;  the  fins 
being  of  a  dull  olive  tint. 

List  of  specimens. 


Catal. 

No. 

Cor.  No. 

of  teeth. 

No.  of 

spec. 

Age. 

Locality. 

When 

collected. 

Whence  obtained. 

Nature  of 

specimen. 

Collected  by — 

248 

3 

Adult. 

Gila  river . 

1853 

Lieut.  J.  G.  Parke. . . . 

Alcoholic. 

Dr.  A.  L.  Heermann.. 

249 

2799 

1 

> 

1854 

Lieut.  E.  G.  Beckwith. 

. . . .do.  • . . 

Mr.  Kreuzfeld . . 

250 

Colorado  river.  ••••••• 

1854 

Major  F-mory  . . 

Arthur  Schott.  . . 

^  25J 

2800 

1 

. .do. . 

Zuni  river  . . 

4852^ 

Capt.  L.  Sitgreaves. . . 

. . . .do.  • . . 

Dr.  S.  W.  Woodhouse . 

935 

3 

Fort  Yuma,  California. 

1855  x 

jYIajor  S.  H.  Thomas. 

. . . .do. . . . 

Major  Thomas . 

- 

3.  GILA  GRACILIS,  B.  &  G. 


Spec.  Chau. — Body  sub-fusiform,  compressed.  Head  constituting  the  fourth  of  the  total  length.  Eye  large,  sub-circular  ; 
its  diameter  entering  nearly  six  times  in  the  length  of  the  side  of  the  head. .  Posterior  extremity  of  the  maxillar  bone  extending 
to  a  vertical  line  drawn  somewhat  in  advance  of  the  orbit.  Anterior  margin  of  dorsal  fin  nearer  the  insertion  of  the  caudaj 
than  the  extremity  of  the  snout.  Base  of  anal  fin  entering  twelve  times  in  the  total  length.  Origin  of  ventrals  somewhat 
nearer  the  insertion  of  the  caudal  than  the  extremity  of  the  snout.  Yellowish  brown  above  ;  beneath  silvery  white. 

Stn. — Gila  gracilis,  B.  &  G.  in  Proc.  Acad.  Nat.  Sc.  Philad,  VI,  1853,  369  ;  and,  in  Sitgr.  Rep.  Zuni  and  Color.  Rivers, 
1853,  151.  Fishes,  PI.  hi.— Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  205. 

The  body  is  sub-fusiform  in  profile,  quite  compressed,  tapering  more  gradually  backwards 
than  in  the  preceding  two  species.  The  greatest  depth  corresponds  to  the  anterior  margin  of 
the  dorsal  fin,  and  enters  about  five  times  and  a  half  in  the  total  length ;  the  greatest  thickness, 
at  the  origin  of  the  body,  is  comprised  eight  times  and  a  half  in  the  length. 

The  head,  which  is  sub-pyramidal  and  slightly  depressed  above,  constitutes  the  fourth  of  the 
total  length.  The  eyes  being  large  and  sub-circular  ;  their  longitudinal  diameter  entering 
nearly  six  times  in  the  length  of  the  side  of  the  head.  The  nostrils,  which  are  situated 
towards  the  upper  surface  of  the  head,  are  much  nearer  the  orbit  than  the  extremity  of  the 
snout.  The  upper  jaw  overlaps  the  tip  of  the  lower  one ;  the  posterior  extremity  of  the 
maxillar  bone  extending  somewhat  beyond  a  perpendicular  line  drawn  through  the  anterior 
rim  of  the  orbit.  Series  of  mucous  pores  may  be  traced  from  the  origin  of  the  lateral  line 
across  the  nape,  hence  to  the  nostrils  along  the  parietal' region  ;  also  downwards  along  the 
preopercle  to  the  angle  of  the  mouth,  and  under  the  orbit  towards  the  snout. 

The  dorsal  fin  is  situated  slightly  in  advance  of  the  middle  of  the  total  length  ;  its  anterior 
margin  being  somewhat  nearer  the  insertion  of  the  caudal  than  the  extremity  of  the  snout.  It 
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is  a  little  higher  than  long,  with  its  upper  margin  slightly  concave.  The  anal  fin  resembles 
the  dorsal  in  form  and  proportions,  being  slightly  convex  exteriorly  and  deeper  than  long.  Its 
anterior  margin  is  situated  a  little  backwards  to  the  posterior  margin  of  the  dorsal.  The  caudal 
is  deeply  furcated  ;  its  lobes*  being  symmetrical.  The  developed  rays  of  these  three  fins  are 
bifurcated  twice  upon  their  length.  The  ventrals  are  sub-oval ;  their  insertion  is  placed  some¬ 
what  in  advance  of  the  dorsal,  and  when  bent  backwards  their  tip  reaches  the  vent  and 
occasionally  also  the  anterior  margin  of  the  anal  fin.  The  pectorals  are  sub-triangular, 
tapering  ;  their  insertion  is  close  to  the  head,  rather  more  towards  the  inferior  aspect  than  on 
the  sides  ;  their  extremity  does  not  reach  the  insertion  of  the  ventrals,  and  consequently  not  the 
anterior  margin  of  the  dorsal. 

D  3,  8 ;  A  3,  8  ;  C  8,  1,  10,  11,  1,  I  ;  V  1,  8  ;  P  16. 

The  vent  is  situated  close  to  the  anal  fin,  and  nearer  the  tip  of  the  lower  lobe  of  the  caudal 
than  the  extremity  of  the  snout.  The  scales,  as  a  general  rule,  are  rather  small,  thin,  and 
sub-circular.  The  smallest  ones  occur  between  the  dorsal  fin  and  the  occiput,  and  especially 
upon  the  latter  region.  From  the  middle  of  the  flanks  downwards  they  increase  in  size,  being 
slightly  imbricated  till  near  the  abdomen,  whence,  they  diminish  on  to  the  belly,  where  they 
lose  again  their  imbrication,  Kadiating  grooves  affect  the  posterior  section  or  half  of  the  scale 
only.  The  lateral  line  undergoes  a  gentle  downwards  curve  upon  the  middle  of  the  abdomen, 
where  it  is  nearer  the  abdominal  than  dorsal  outline,  passing  through  the  area  of  the  largest 
scales,  'being  very  conspicuous  from  head  to  tail. 

The  color  is  of  a  uniform  yellowish  brown  tint  on  the  head,  and  along  the  dorsal  region 
covered  with  the  smallest  scales.  The  sides  and  belly  are  shining  silvery  white.  The  fins 
being  yellowish,  the  inferior  ones  lighter  than  the  upper. 


List  of  specimens. 


Catal. 

No. 

Cor.  No. 

of  teeth. 

No.  of 

spec. 

Locality. 

When 

collected. 

Whence  obtained. 

Nature  of 

specimen. 

Collected  by — 

245 

2797 

8 

Zuni  river . 

T852 J 

Capt.  L.  Sitgreaves . 

Alcoholic. 

Dr.  S.  W.  Woodhouse. . . 

''  /%'S  / 

TIGOMA,  Girard. 


Gen.  Char — Bears  a  general  resemblance  to  Gila,  from  which  it  differs  by  a  much  smaller  mouth,  and  larger  scales,  and  the 
scales  of  the  dorsal  region,  though  smaller  than  on  the  sides,  are  not  so  disproportionate  as  in  the  genus  just  alluded  to.  The 
ventrals  are  inserted  in  advance  of  the  anterior  margin  of  the  dorsal,  and  the  caudal  fin  is  furcated.  It  is  not  deemed  superfluous 
to  state  that  there  are  no  barbels  at  the  angle  of  the  mouth  ;  and  a  characteristic  of  this  genus,  as  distinct  from  Gila,  consists  in 
its  terminal  mouth  and  even  jaws.  The  pharyngeal  bones  resemble  very  much  those  of  Gila,  but  the  inferior  limb  is  not  quite 
so  long,  the  convexity  not  quite  so  expanded,  and  the  upper  limb  more  curved  inwards.  As  to  the  teeth,  it  requires  a  minute 
observation  to  detect  a  generical  difference  ;  they  are  more  compressed  and  more  strongly  hooked  ;  otherwise,  of  the  raptatorial 
kind,  of  the  hooked  type,  either  without  a  grinding  surface  or  else  provided  with  a  grinding  surface  more  or  less  developed. 
They  are  disposed  in  the  following  wise  :  2  |  5—5  |  2  ;  2  |  4 — 5  |  2,  or  1  |  4 — 5  |  2,  besides  some  intermediate  formulae. 

Syn. — Tigoma,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  205. 

Some  of  the  species  of  this  genus  we  had  formerly  included  in  other  genera,  and  now  we  add 
a  few  more  hitherto  undescribed. 
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1.  TIGOMA  CONFORMIS,  Grd. 

Spec.  Char. — Body  rather  short,  sub-fusiform  in  its  outlines.  Head  of  moderate  development,  constituting  the  fourth  of  the 
total  length.  Mouth  rather  small,  with  its  gape  somewhat  oblique  ;  posterior  extremity  of  maxillar  bone  extending  to  a  vertical 
line  drawn  behind  the  nostrils.  Eye  moderate  sized;  its  diameter  entering  nearly  five  times  in  the  length  of  the  side  of  the  head. 
Isthmus  small.  Anterior  margin  of  dorsal  fin  nearer  the  fork  of  the  caudal  than  the  extremity  of  the  snout.  Origin  of  ventrals 
nearer  the  isthmus  than  the  insertion  of  the  caudal.  Scales  well  developed.  Purplish  brown  above  ;  dark  yellowish  beneath. 

Syn. — Lavinia  conformis,  B.  &  G.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  137. 

Tigoma  conformis,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  206. 

Only  one  specimen  of  this  species  was  obtained  ;  its  total  length  being  about  four  inches.  It 
has  a  quite  compact  tail.  The  general  appearance  of  the  fish  is  suggestive  of  Lavinia  crassi- 
cauda ;  the  body  is  deeper  and  proportionally  less  elongated  ;  the  eye  much  smaller,  and  the 
scales  larger.  Another  distinctive  mark  between  these  two  fishes  consists  in  the  position  of  the 
ventrals,  the  insertion  of  which,  in  T.  conformis,  is  situated  in  advance  of  the  anterior  margin 
of  dorsal,  whilst  it  is  placed  slightly  behind  it  in  Lavinia  crassicauda . 

The  dorsal  fin  is  higher  than  long  ;  its  upper  edge  being  sub-convex.  The  anal,  which  is 
likewise  deeper  than  long,  is  suh-truncated  or  slightly  convex  upon  its  external  edge  ;  its 
anterior  margin  is  somewhat  nearer  the  isthmus  than  the  tip  of  the  inferior  lobe  of  the  caudal. 
The  ventrals  are  small,  sub-ovate,  posteriorly  rounded  off,  and  reaching  the  anal  orifice.  The 
pectorals  are  likewise  small  and  sub-ovate  in  their  outlines,  their  extremities  not  extending  as 
far  as  the  origin  of  the  ventrals. 

D  1,  8  +  1 ;  A  2,  9  ;  C  1,  1,  9,  9,  1,  8  ;  Y  1,  8 ;  P  16. 

The  scales  are  well  developed,  smaller  on  the  dorsal  region  than  along  the  sides,  and  smaller 
still  on  the  belly  than  on  the  hack.  They  are  somewhat  deeper  than  long,  anteriorly  suh- 
truncated  and  rounded  upon  the  remaining  edges,  with  radiating  furrows  upon  their  posterior 
section  only.  The  lateral  line  is  deflexed  upon  the  middle  of  the  flanks  and  nearer  the  insertion 
of  the  ventrals  than  the  base  of  the  dorsal. 

The  upper  region  of  the  head  and  body  is  dark  purplish  brown,  lighter  on  the  sides,  and  dark 
yellowish  beneath,  with  metallic  reflects.  The  fins  are  somewhat  greyish  yellow,  the  vertical 
being  darker  than  the  horizontal  ones. 


List  of  specimens. 


Catal . 

Cor’g  No. 

No.  of 

Locality. 

When  col¬ 

I  Whence  obtained 

Nature  of 

Collected  by — 

No. 

of  teeth. 

spec. 

lected. 

specimens. 

231 

2785 

i 

Pose  or  O-co-ya  creek, 

1853 

Lt.  R.  S.  Williamson. 

Alcoholic. 

Dr.  A.  L.  Heermann. 

Tulare  valley,  Cal. 

2.  TIGOMA  BICOLOR,  Grd. 

Spec.  Char. — Body  elongated,  anteriorly  compact,  diminishing  posteriorly.  Head  well  developed,  constituting  somewhat 
less  than  the  fourth  of  the  total  length  Mouth  large  ;  posterior  extremity  of  maxillary  extending  to  a  vertical  line  drawn  at 
the  anterior  rim  of  the  orbit.  Eye  moderate  ;  its  diameter  entering  six  times  in  the  length  of  the  side  of  the  head.  Origin  of 
ventral  fins  placed  slightly  in  advance  of  the  anterior  margin  of  the  dorsal,  which  is  nearer  the  insertion  of  the  caudal  than  the 
extremity  of  the  snout.  Scales  large.  Dorsal  region  bluish  grey  ;  sides  and  belly  silvery  white,  sometimes  golden. 

Syn. — Tigoma  bicolor,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  2(T6. 

3 1  a 
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A  large  species :  the  largest  hitherto  known  of  this  genus.  It  is  twelve  inches  in  total  length, 
the  head  forming  somewhat  less  than  the  fourth  of  it.  The  greatest  depth  is  nearly  equal  to 
the  length  of  the  head.  The  eye  is  suh-circular,  and  its  diameter  contained  about  six  times,  or 
a  little  more,  in  the  length  of  the  side  of  the  head.  The  dorsal  and  anal  fins  are  sub-trapezoid, 
the  anal  being  smaller  than  the  dorsal.  The  origin  of  the  ventrals  is  situated  hut  slightly  in 
advance  of  the  dorsal  fin.  The  latter  is  higher  than  long  :  a  character  of  the  genus.  The  pec¬ 
torals  and  ventrals  are  of  moderate  development. 

D  1,  8,  or  1,  9  +  1  ;  A  2,  8  +  1  ;  C  8,  1,  9,  8,  1,  7  ;  V  1,  10  ;  P  18. 

The  scales  are  quite  large,  deeper  than  long  upon  the  anterior  portion  of  the  body,  and  longer 
than  deep  upon  the  posterior  portion,  with  numerous  radiating  grooves  upon  their  posterior 
section  only.  The  lateral  line  is  somewhat  deflexed  on  the  middle  of  the  flanks  and  nearer  the 
insertion  of  the  ventrals  than  the  base  of  the  dorsal. 

The  dorsal  region  is  bluish  grey  ;  the  sides  and  belly  are  silvery  white,  sometimes  golden, 
hut  always  in  contrast  with  the  tint  of  the  back. 


List  of  specimens. 


Catal . 

Cor’g  No. 

No.  of 
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Locality. 

When  col¬ 

Whence  obtained. 

Nature  of 

Collected  by — 

No. 

of  teeth. 

spec. 

lected. 

specimens. 

234 

2788 

3 

A.&Y. 

Klamath  lake,  Oregon. . . 

1855 

Lt.  R.  S.  Williamson. 

Alcoholic. 

Dr.  J.  S.  Newberry. 

3.  TIGOMA  OBESA,  Grd. 

Spec.  Char. — Body  short  and  compact ;  peduncle  of  the  tail  rather  attenuated.  Head  small,  constituting  the  fifth  of  the 
total  length.  Snout  abbreviated  and  rounded  ;  posterior  extremity  of  maxillar  bone  extending  to  a  vertical  line  drawn  in  front 
of  the  orbit.  Eye  moderate  sized,  sub-circular;  its  diameter  entering  a  little  over  four  times  in  the  length  of  the  side  of  the  head. 
Anterior  margin  of  dorsal  fin  nearly  equidistant  between  the  extremity  of  the  snout  and  the  fork  of  the  caudal  fin.  Origin  of 
ventrals  somewhat  nearer  the  insertion  of  the  caudal  than  the  extremity  of  the  snout.  Bluish  grey  above  ;  yellowish  white 
beneath,  with  a  lateral  reddish  streak. 

Syn. — Tigoma  obesa,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  206. 

A  very  characteristic  species,  owing  to  its  short  and  deep  body,  its  short  and  conical  head,  and 
its  small  fins.  It  hears  a  general  resemblance  to  T. 'purpurea,  but  its  head  is  much  smaller. 
The  anal  fin  is  somewhat  larger  than  the  dorsal,  both  of  them  are  sub-trapezoid  in  shape.  The 
extremities  of  the  ventrals  are  far  from  reaching  the  vent :  the  same  is  true  of  the  pectorals  with 
reference  to  the  origin  of  the  ventrals.  The  following  formula  gives  the  number  of  the  rays  : 
El,  8  +  1 ;  A  2,  9  +  1 ;  C  6,  1,  9,  8,  1,  5 ;  V  1,  8 ;  P  15. 

The  scales  are  moderately  developed,  presenting  the  same  variations  in  length  and  depth, 
according  to  the  regions  of  the  body  where  they  occur,  as  in  T.  bicolor.  The  lateral  line  is 
nearly  median,  being  but  slightly  deflexed  and  but  slightly  nearer  the  insertion  of  the  ventrals 
than  the  base  of  the  dorsal. 

The  upper  region  is  bluish  grey,  whilst  the  inferior  region  is  yellowish  white.  A  reddish 
streak  may  be  observed  above  the  lateral  line  from  the  opercular  apparatus  to  the  tail.  The 
vertical  fins  are  greyish  yellow  ;  the  pectorals  and  ventrals  exhibiting  a  rather  more  yellowish 
tint. 
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List  of  specimens. 


Catal . 

Cor’g  No. 

No.  of 

Age. 

Locality. 

When  col¬ 

Whence  obtained. 

Nature  of 

Collected  by — 

No. 

of  teeth. 

spec. 

lected. 

specimens. 

215 

2773 

3 

A.&Y. 

Salt  Lake  valley,  Utah. . 

1852 

J.  Soule  Bowman.. . 

Alcoholic . 

J.  S.  Bowman . 

4.  TIGOMA  HUMBOLDTI,  Grd. 

Spec.  Char. — Body  rather  short  and  deep,  tapering  gradually  towards  the  peduncle  of  the  tail.  Head  contained  a  little 
over  four  times  and  a  half  in  the  total  length.  Snout  thickish  and  rounded  ;  gape  of  mouth  slightly  oblique  ;  posterior 
extremity  of  maxillar  bone  extending  to  a  vertical  line  drawn  within  the  anterior  rim  of  the  orbit.  Eye  well  developed,  sub- 
circular  ;  its  diameter  entering  four  times  in  the  length  of  the  side  of  the  head.  Anterior  margin  of  dorsal  fin  equidistant 
between  the  extremity  of  the  snout  and  the  fork  of  the  caudal.  Origin  of  ventrals  equidistant  between  the  extremity  of  the 
snout  and  the  insertion  of  the  caudal.  Bluish  or  greyish  black  above  ;  yellowish  beneath. 

Syn. — Tigoma  humboldti,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  206. 

This  species  resembles  T.  obesa  by  a  deep  and  rather  short  body ;  the  greatest  depth  being  equal 
to  the  third  of  the  length,  the  caudal  fin  excluded.  The  head  and  eyes  are  also  much  larger. 
The  anal  fin  is  somewhat  more  developed  than  the  dorsal,  which  is  sub-trapezoid,  with  its  upper 
edge  nearly  straight,  whilst  the  inferior  edge  of  the  anal  is  sub-concave,  and  its  anterior  margin 
nearer  the  fork  of  the  caudal  than  the  isthmus,  whilst  its  base  enters  about  eight  times  in  the 
total  length.  The  ventrals  are  posteriorly  rounded  off,  extending  as  far  as  the  vent.  The 
pectorals  are  likewise  broad  and  rounded  posteriorly,  but  they  do  not  reach  the  insertion  of  the 

D  1,  9;  Al,  12;  C  5,  1,  9,  8,  1,  4  ;  Y  1,  9  ;  P  14. 

The  scales  are  much  larger  than  in  T.  obesa ,  and  somewhat  smaller  on  the  dorsal  region  in 
advance  of  the  fin  than  aloog  the  flanks.  The  lateral  line  is  but  slightly  deflexed  opposite  the 
pectorals,  whence  it  is  straight  to  the  tail,  somewhat  below  the  mesial  line  of  the  flanks. 

The  dorsal  region  above  the  lateral  line  is  bluish  or  greyish  black,  with  a  yellow  or  reddish 
streak  from  the  supra- tympanic  region  to  the  peduncle  of  the  tail.  The  flanks  below  the  lateral 
line,  and  the  belly,  are  yellowish.  The  fins  are  more  or  less  greyish,  upon  a  yellowish  ground. 


List  of  specimens. 
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Collected  by — 
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spec. 

collected. 

specimen. 

225 

2779 

2 

Ad’t.&Y’g. 

FT  n  mhnldt.  rivfir  t  -----  . 

1852 

J.  Soule  Bowman  . . . 

Alcoholic  . . 

J.  Soule  Bowman. 

5.  TIGOMA  EGREGIA,  Grd. 


Spec.  Char. — Body  rather  elongated,  sub-fusiform  in  profile.  Head  contained  four  times  in  the  length,  the  caudal  fin 
excluded.  Snout  sub-conical  and  thickish  ;  gape  of  the  mouth  slightly  oblique  ;  jaws  equal ;  posterior  extremity  of  the 
maxillary  extending  to  a  vertical  line  drawn  within  the  anterior  rim  of  the  orbit.  Eve  moderate  sized,  sun-circular ;  its  diameter 
entering  four  times  and  a  half  in  the  length  of  the  side  of  the  head.  Anterior  margin  of  dorsal  fin  nearer  the  extremity  of  the 
snout  than  the  fork  of  the  caudal.  Origin  of  ventrals  equidistant  between  the  insertion  of  the  caudal  fin  and  the  extremity 
of  the  snout.  Bluish  black  above  ;  yellowish  orange  beneath. 
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By  its  general  aspect  this  species  resembles  T.  lineata,  whilst  its  structural  characters  are 
suggestive  of  T.  Jmmboldti.  The  dorsal  and  anal  fin  are  nearly  equal  in  size  and  shape  ;  the 
upper  edge  of  the  former  and  the  inferior  edge  of  the  latter  are  slightly  suh-concave.  The 
anterior  margin  of  the  anal  is  nearer  the  tip  of  the  inferior  lobe  of  the  caudal  than  the  isthmus ; 
its  base  enters  nine  times  in  the  total  length,  the  caudal  fin  excluded.  The  ventrals  are 
posteriorly  sub-truncated  ;  their  tips  not  extending  to  the  vent.  The  pectorals  are  rather 
slender,  sub-ovate  in  their  outline,  their  extremities  not  reaching  the  origin  of  the  ventrals. 

D  1,  8  +  1 ;  A  2,  9  +  1 ;  C  6,  1,  9,  8,  1,  1 ;  Yl,8;  P  13. 

The  scales  are  about  as  large  as  in  T.  liumboldti,  and  the  lateral  line  is  almost  identical  in  its 
direction.  Its  system  of  coloration  is  likewise  very  similar  to  that  of  the  species  just  alluded 
to.  Dorsal  region  bluish  black  with  a  metallic  reflect ;  middle  of  the  flanks  yellow,  with 
numerous  black  dots  constituting  two  dark  zones,  one  above,  the  other  below  the  lateral  line, 
between  which  zones  may  be  observed  two  streaks  of  red  or  golden  orange.  The  belly  exhibiting 
a  uniform  metallic  yellow  tint.  The  dorsal  and  caudal  fins  being  greyish,  whilst  the  remaining 
fins  are  more  of  a  yellowish  tint. 


List  of  specimens i 
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Collected  by — 

226 

2780  • 

i 

Adult. 

t . 

1854 

Lt.  E.  G.  Beckwith. 

Alcoholic  . . 

Mr.  Kreuzfeld . 

6.  TIGOMA  LINEATA,  Grd. 


Spec.  Char. — Body  elongated,  sub-fusiform.  Head  forming  a  little  less  than  the  fourth  of  the  total  length.  Snout  sub- 
conical  ;  gape  of  the  mouth  somewhat  oblique  ;  lower  jaw  slightly  overlapped  by  the  snout.  Posterior  extremity  of  maxillar 
bone  extending  to  a  vertical  line  drawn  at  the  anterior  rim  of  the  orbit.  Eye  moderate,  sub-circular  ;  its  diameter  entering 
nearly  five  times  in  the  length  of  the  side  of  the  head.  Anterior  margin  of  dorsal  fin  somewhat  nearer  the  extremity  of  the 
snout  than  the  tip  of  the  upper  lobe  of  the  caudal.  Origin  of  ventrals  nearer  the  extremity  of  the  snout  than  the  fork  of  the 
caudal.  Scales  small.  Bluish  brown  streaks  above  ;  uniform  yellowish  beneath. 

Syn. — Tigoma  lineata,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  206. 

The  general  aspect  is  elongated,  the  body  being  sub-fusiform,  anteriorly  thickish,  and  quite 
tapering  posteriorly.  The  bead  is  small  and  conical,  constituting  somewhat  less  than  the 
fourth  of  the  total  length.  The  dorsal  and  anal  fins  are  rather  narrow  ;  their  external  margin 
being  slightly  sub-concave.  The  anal  itself  is  smaller  than  the  dorsal,  and  its  anterior  margin 
is  nearer  the  tip  of  the  inferior  lobe  of  the  caudal  than  the  isthmus ;  its  own  base  entering 
more  than  thirteen  times  in  the  whole  length.  The  ventrals  are  small,  posteriorly  rounded, 
sub-ovate,  not  quite  reaching  the  vent.  The  pectorals  are  moderate  sized  and  posteriorly 
rounded  ;  their  extremities  being  far  from  extending  to  the  origin  of  the  ventrals. 

D  1,  8  ;  A  1,  8  +  1 ;  C  6,  1,  9,  8,  1,  5  ;  V  1,  9  ;  P  15. 

The  scales  are  proportionally  small ;  the  lateral  line  describing  an  open  downwards  curve, 
remaining  below  the  mesial  line  even  along  the  peduncle  of  the  tail. 

The  ground  color  is  yellowish  ;  the  centre  of  the  scales  of  the  upper  regions  being  black,  the 
back  and  upper  half  of  the  flanks  appear  as  if  marked  with  alternate  lines  of  black  and  yellow. 
The  belly  is  unicolor.  The  dorsal  and  caudal  are  greyish  olive  ;  the  other  fins,  yellowish. 
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List  of  specimens. 


Catal. 

No. 

Cor.  No. 

of  teeth 

No.  of 

spec. 

Age. 

Locality. 

When 

collected 

Whence  obtained. 

Nature  of 
specimen. 

Collected  by — 

229 

2783 

6 

Ad’t.  &  y ’g. 

fe . 

1854 

Lt.  E.  G.  Beckwith  . 

Alcoholic. 

Mr.  Kreuzfeld . 

7.  TIGOMA  GRACILIS,  Grd. 

Spec.  Char. — Body  elongated,  sub-fusiform  in  profile.  Head  contained  about  four  times  and  a  half  in  the  total  length. 
Snout  sub-conical,  rather  abbreviated  ;  gape  of  mouth  somewhat  oblique  ;  posterior  extremity  of  the  maxillary  extending  to  a 
vertical  line  drawn  immediately  in  front  of  the  orbit.  Eye  moderate,  sub-circular ;  its  diameter  entering  five  times  in  the  length 
of  the  side  of  the  head.  Anterior  margin  of  dorsal  fin  nearer  the  extremity  of  the  snout  than  the  tip  of  the  upper  lobe  of  the 
caudal.  Origin  of  ventrals  nearer  the  fork  of  the  caudal  than  the  extremity  of  the  snout.  Scales  small.  Bluish  grey  above  ; 
yellowish  beneath. 

Syn. — Tigoma  gracilis,  Grd.  in  Proc.  Acad.  Nat.  Sc  Philad.  VIII,  1856,  206. 

The  body  is  elongated  and  compressed,  sub-fusiform,  resembling  T.  lineata,  but  the  body  and 
bead  both  are  proportionally  more  elongated.  The  ventrals  are  inserted  but  slightly  in  advance 
of  the  anterior  margin  of  the  dorsal ;  they  are  posteriorly  rounded,  their  tips  not  reaching 
quite  the  vent.  The  pectorals  are  narrow  and  elongated.  Their  extremities  being  very  far 
from  reaching  the  vent.  The  dorsal  and  anal  are  sub-trapezoid,  the  former  higher,  and  the 
second  deeper,  than  long.  The  dorsal  being  somewhat  larger  than  the  anal,  the  anterior 
margin  of  which  is  much  nearer  the  tip  of  the  inferior  lobe  of  the  caudal  than  the  isthmus, 
whilst  its  own  base  enters  about  eleven  times  in  the  total  length,  the  caudal  fin  excluded.  The 
formula  of  the  fins  is  : 

D  1,  8 ;  A  2,  7  +  1 ;  C  6,  1,  9,  8,  1,  7  ;  V  1,  9  ;  P  16. 

The  scales  are  proportionally  small,  smaller  than  in  T.  lineata ,  especially  on  the  dorsal 

region.  The  lateral  line  is  slightly  deflexed,  running  a  little  below  the  middle  of  the  flanks. 

The  upper  regions  and  sides  of  the  body  and  head  are  bluish  grey,  the  sides  being  somewhat 

lighter  than  the  back.  The  inferior  regions  are  yellowish- white,  unicolor.  The  dorsal  and 
caudal  are  greyish  yellow,  the  remaining  fins  being  yellowish  or  straw  color. 


List  of  specimens. 


Catal. 

No. 

Cor.  No. 

of  teeth. 

No.  of 

spec. 

Age. 

Locality. 

When 

collected. 

Whence  obtained. 

Nature  of 
specimen. 

Collected  by — 

230 

2784 

2 

Adt.  &  yg. 

* . 

1854 

Lt.  E.  G.  Beckwith. . 

Alcoholic. 

Mr.  Kreuzfeld . 

8.  TIGOMA  CRASSA,  Grd. 

Plate  LXII. 

Spec.  Char. — Body  plump  and  contracted.  Head  rather  small,  constituting  about  the  fifth  of  the  total  length.  Snout  short 
and  depressed,  rounded  off  anteriorly.  Mouth  moderate  ;  posterior  extremity  of  maxillary  extending  to  a  vertical  line  drawn 
behind  the  nostrils.  Eye  small  ;  its  diameter  entering  six  times  in  the  length  of  the  side  of  the  head.  Anterior  margin  of 
dorsal  fin  equidistant  between  the  extremity  of  the  snout  and  the  fork  of  the  caudal.  Origin  of  ventrals  nearer  the  isthmus 
than  the  insertion  of  the  caudal.  Pectorals  and  ventrals  small.  Scales  large.  Upper  region  deep  bluish  or  purplish  black, 
lighter  on  the  sides  ;  beneath  yellow. 

Syn. — Tigoma  crassa,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  207. 
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This  species  has  a  short  and  deep  body ;  the  greatest  depth  being  more  than  the  fourth  of  the 
entire  length.  The  peduncle  of  the  tail  is  very  stoutly  built.  The  head  is  small  and  sub- 
conical,  constituting  nearly  the  fifth  of  the  entire  length  of  the  fish.  The  dorsal  and  anal  are 
both  narrow  fins  compared  to  their  height  and  depth  ;  their  outer  edge  is  nearly  linear.  The 
anterior  margin  of  the  anal  is  somewhat  nearer  the  tip  of  the  inferior  lobe  of  the  caudal  than 
the  isthmus.  The  caudal  fin  is  almost  equal  to  the  head  in  length.  The  ventrals  and  pectorals 
are  of  but  moderate  development,  the  tips  of  the  former  reaching  the  anal  aperture,  whilst  the 
extremities  of  the  latter  are  far  from  extending  to  the  origin  of  the  ventrals. 

D  1,  8  ;  A  1,  8  +  1  ;  C  7,  1,  9,  8,  1,  8  ;  V  1,  9  ;  P  1,  19. 

The  scales  are  well  developed,  longer  than  deep,  anteriorly  sub-truncated,  tapering  and 
rounded  off  posteriorly  with  radiating  furrows  upon  their  posterior  section  only.  The  upper 
region  of  the  head  and  body  is  deep  bluish  or  purplish  black,  of  a  somewhat  lighter  shade  on 
the  middle  of  the  flanks,  whilst  the  inferior  region  is  yellow  with  a  metallic  reflect,  affecting 
also  the  scale  of  the  flanks  and  those  of  the  dorsal  region. 

References  to  the  figures. — Plate  LXII,  fig.  1,  represents  Tigoma  crassa,  size  of  life.  Fig.  2 
is  an  outline  of  the  fish  seen  from  above.  Fig.  3,  a  section  of  the  body  taken  across  the  line  of 
greatest  depth.  Fig.  4,  a  dorsal  scale.  Fig.  5,  a  scale  from  the  lateral  line.  Fig.  6,  a  scale 
from  the  abdominal  region. 

List  of  specimens. 


Catal . 

Cor.  No. 

No.  of 

Age. 

Locality. 

When  col¬ 

Whence  obtained. 

Nature  of 

Collected  by — 

IN  0. 

of  teeth.- 

spec. 

lected. 

specimen. 

216 

2777 

1 

Adult. 

Sacramento  river,  near 
Fort  Reading. 

1855 

Lt.  R.  S.  Williamson  . 

Alcoholic. 

Dr.  J.  S.  Newberry. . . 

CHEONDA,  Girard. 

Gen.  Char. — The  body  is  elongated,  fusiform  in  profile,  and  very  much  compressed.  The  caudal  fin  is  furcated.  The  head 
is  rather  small  and  sub-conical,  and  the  snout,  though  rounded,  is  yet  elongated.  The  eye  is  large  and  the  isthmus  small  or 
narrow.  The  ventral  fins  are  inserted  in  advance  of  the  dorsal  The  scales  being  of  medium  size,  sub-circular  in  shape,  with 
radiating  furrows  upon  their  posterior  section  alone.  The  lateral  line  is  deflexed  upon  the  abdomen.  The  teeth  are  of  the 
prehensile  kind,  of  the  hooked  type,  with  a  grinding  surface  ;  they  are  compressed  and  disposed  upon  a  double  row  of  two  and 
four  and  five,  thus :  2  |  4 — 5  |  2. 

Syn. — Cheonda,  Grd.  inProc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  207. 

This  genus  has  the  general  aspect  of  both  Gila  and  Tigoma ,  by  the  position  of  the  ventrals 
in  advance  of  the  anterior  margin  of  the  dorsal,  by  the  absence  of  barbels  at  the  angle  of  the 
mouth,  which  is  of  moderate  size,  and  its  gape  nearly  horizontal.  The  jaws  are  either  sub¬ 
equal,  as  in  Tigoma;  else  the  snout  overlaps  somewhat  the  lower  jaw,  in  which  case  the 
resemblance  to  Gila  becomes  more  manifest. 

1.  CHEONDA  COOPERI,  Grd. 

Plate  LXIII,  Figs.  1—5. 

Spec.  Char. — Body  elongated,  sub-fusiform  in  profile.  Head  contained  a  little  short  of  five  times  in  the  total  length. 
Snout  thickish,  sub-conical,  overlapping  somewhat  the  lower  jaw  ;  posterior  extremity  of  the  maxillar  bone  extending  to  a 
vertical  line  drawn  behind  the  nostrils.  Eye  well  developed  ;  its  diameter  entering  four  times  and  a  half  in  the  length  of  the 
side  of  the  head.  Fins  well  developed.  Upper  regions  reddish-grey  ;  sides  and  belly  yellowish-white  with  a  metallic  reflect. 

Syn. —  Cheonda  cooperi,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  207 
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The  anterior  margin  of  the  dorsal  fin  is  nearer  the  extremity  of  the  snout  than  the  fork  of 
the  caudal  fin  ;  its  upper  edge  is  nearly  linear.  The  anal  fin  is  somewhat  larger  than  the 
dorsal,  sub-truncated  upon  its  external  edge ;  its  anterior  margin  being  nearer  the  tip  of  the 
inferior  lobe  of.  the  caudal  than  the  isthmus  ;  its  base  entering  about  eight  times  in  the  total 
length.  The  caudal  fin  is  nearly  as  long  as  the  head.  The  ventrals  are  broad  when  expanded, 
posteriorly  sub-truncated  or  sub-convex,  and,  when  directed  backwards,  their  extremities  do  not 
quite  reach  the  anal  aperture.  The  origin  of  these  fins  is  a  little  nearer  the  extremity  of  the 
snout  than  the  insertion  of  the  caudal.  The  pectorals  are  elongated,  sub-lanceolated  or  sub- 
ovate,  although  their  extremities  do  not  extend  as  far  as  the  origin  of  the  ventrals. 

D  2,  9  +  1 ;  A  2,  11  +  1 ;  C  7,  1,  9,  8,  1,  8 ;  V  1,  9  ;  P  16. 

The  scales  are  sub-circular,  rather  deeper  than  long,  with  radiating  furrows  upon  their 
posterior  section  only.  The  lateral  line  is  nearer  the  ventral  than  the  dorsal  outline. 

The  upper  region  of  the  head  and  body  is  reddish  grey,  whilst  the  sides  and  belly  are 

yellowish  white,  with  a  metallic  reflect  over  the  entire  body.  The  fins  are  unicolor,  the  inferior 

ones  being  more  of  a  yellow  tint  than  the  dorsal  and  the  caudal,  which  are  greyish  olive. 

References  to  the  figures. — Plate  LXIII,  fig.  1,  represents  Gheonda  cooperi ,  size  of  life.  Fig.  2 
is  the  head  from  beneath,  exhibiting  the  outline  of  the  mouth.  Fig.  3,  a  dorsal  scale.  Fig.  4, 
a  scale  from  the  lateral  line.  Fig.  5,  a  scale  from  the  abdominal  region. 


List  of  specimens. 


Catal. 

Cor.  No. 

No.  of 

Age. 

Locality. 

When 

Whence  obtained. 

Orig. 

Nature  of 

Collected  by — 

No. 

of  teeth 

spec. 

collected. 

No. 

specimen. 

238 

2791 

] 

Adult. 

Fort  Vancouver,  Columbia 

1854 

Gov.  1. 1.  Stevens  . 

11 

Alcoholic 

river,  W.  T. 

Dr  Jas  G  Cooper 

2.  CHEONDA  COERULEA,  Gird. 

Spec.  Char. — Body  elongated,  sub-fusiform  in  profile.  Head  contained  four  times  and  a  half  in  the  total  length.  Snout 
slender  and  conical.  Jaws  sub-equal ;  posterior  extremity  of  the  maxillary  extending  to  a  vertical  line  drawn  across  the  anterior 
rim  of  the  orbit.  Eye  rather  large  ;  its  diameter  entering  five  times  in  the  length  of  the  side  of  the  head.  Fins  small.  Upper 
regions  of  a  greyish  azure  ;  inferior  regions  dull  silvery  white  ;  black  dots  being  scattered  all  over  the  back,  sides,  and  belly. 

Syn. — Cheonda  coerulea,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  207. 

This  may  readily  be  distinguished  from  its  congener,  the  preceding  species,  by  the  presence  of 
much  smaller  fins;  the  anal  is  a  good  deal  smaller  than  the  dorsal,  and  the  ventrals  are  situated 
somewhat  less  anteriorly  with  reference  to  the  dorsal.  The  anterior  margin  of  the  dorsal  is 
nearer  the  extremity  of  the  snout  than  the  fork  of  the  caudal,  precisely  as  in  C.  cooperi ;  its 
upper  edge  is  likewise  nearly  linear.  The  position  of  the  anal  fin  is  the  same  as  in  the  species 
just  alluded  to  ;  its  base,  however,  enters  fourteen  times  in  the  total  length,  instead  of  eight, 
and  its  inferior  edge  is  sub-concave.  The  caudal  fin  is  shorter  than  the  head.  The  insertion  of 
the  ventrals  is  equidistant  between  the  extremity  of  the  snout  and  the  last  scales  on  the  base 
of  the  caudal ;  their  posterior  edge  is  sub-truncated  or  convex,  and  their  tips  do  not  extend  as 
far  as  the  vent.  The  pectorals  are  sub-lanceolated  and  rather  slender  in  appearance. 

D  2,  9  +  1 ;  A  2,  8  -}-  1 ;  C  5,  1,  9,  8,  1,  6  ;  Y  1,  10 ;  P  17. 
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The  scales  have  the  same  general  shape  and  structure  as  in  the  preceding  species  ;  the  lateral 
line  being  also  nearer  the  ventral  than  the  dorsal  outline. 

The  upper  regions  are  of  a  greyish  azure  ;  the  inferior  regions  being  of  a  dull  silvery  white 
tint,  with  numerous  black  dots  scattered  all  over  the  hack,  sides,  and  belly.  The  fins  are 
unicolor,  the  inferior  ones  much  lighter  than  the  others. 

List  of  specimens . 


Catal . 

No. 

Cor.  No. 
of  teeth. 

No.  of 

spec. 

Age. 

Locality. 

When  col¬ 
lected. 

Whence  obtained. 

Nature  of  j  Collected  by — 

specimens.] 

237 

2790 

i 

Adult. 

Lost  river,  Oregon. . 

1855 

Lt.  R.  S.  Williamson  . 

Alcoholic.!  Dr.  John  S.  Newberry... 

SIBOMA,  Girard. 


Gen.  Char. — Body  stout,  and  somewhat  compressed,  covered  with  large  scales.  The  caudal  is  crescent-shaped  posteriorly  ; 
the  origin  of  the  ventrals  is  situated  a  little  posteriorly  to  the  anterior  margin  of  the  dorsal,  or  immediately  under  it.  The  head 
is  rather  small,  sloping  towards  a  wedge-shaped  sr.out,  superiorly  convex.  The  mouth  is  of  moderate  or  small  size,  horizontal, 
terminal,  with  even  jaws.  No  barbels.  Eye  below  the  medium  size.  Isthmus  rather  narrow.  Pharyngeal  bones  stout, 
expanded  upon  their  convexity,  with  the  inferior  branch  short  and  bent  inwardly  so  that  its  extremity  is  directed  outwardly, 
whilst  the  upper  branch  is  slightly  bent  inwards.  The  teeth  are  large  and  very  compressed,  and  terminated  by  a  slender  hook. 
They  are  of  the  raptatorial  kind,  of  the  hooked  type,  without  grinding  surface,  properly  so  called,  but  instead  of  a  sharp  edge 
along  the  inner  margin  of  the  teeth,  a  blunt  and  narrow  ridge  may  be  observed.  They  are  disposed  upon  a  double  row  of  one 
and  two  and  four  and  five,  as  follows  :  1  |  4 — 5  |  2. 

Stn. —  Siboma,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  208. 

The  general  aspect  of  this  genus  resembles  more  that  of  Tigoma  than  any  other  of  the  same 
family.  The  chief  difference  between  the  two  genera  consisting  in  the  position  of  the  ventrals 
in  reference  to  toe  dorsal. 


1.  SIBOMA  CRASSICAUDA,  Grd. 

Plate  LXIY,  Figs.  1 — 4. 

Spec.  Char. —  Body  somewhat  elongated,  rather  thick.  Peduncle  of  the  tail  very  stout.  Head  contained  four  times  and  a 
half  in  the  total  length,  its  profile  is  very  much  inclined,  and  the  snout  sub-pyramidal.  Posterior  extremity  of  maxillar  bone 
extending  to  a  vertical  line  drawn  midway  between  the  nostrils  and  the  orbit.  Eye  rather  small,  sub-circular  ;  its  diameter 
entering  nearly  six  times  in  the  length  of  the  side  of  the  head.  Anterior  margin  of  dorsal  fin  a  little  nearer  the  extremity  of  the 
snout  than  the  fork  of  the  caudal.  Light  purplish  brown  above  ;  yellowish  beneath. 

Stn. — Lavinia  crassicauda,  B.  &  G.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  137. 

Siboma  crassicauda,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  208. 

The  body  in  this  species  is  very  stoutly  built,  maintaining  its  depth  posteriorly.  The  peduncle 
of  the  tail  is  very  much  developed.  The  greatest  depth  is  nearly  equal  to  the  length  of  the 
head,  which  is  contained  four  times  and  a  half  in  the  total  length.  The  head  itself  is  propor¬ 
tionally  large,  of  moderate  size  ;  its  upper  surface  is  very  much  inclined  forwards  from  the 
occiput  to  a  nearly  wedge-shaped  or  sub-pyramidal  snout.  The  gape  of  the  mouth  is  moderate. 
The  eye  is  sub-circular,  and  its  diameter  is  contained  about  six  times  in  the  length  of  the  side 
of  the  head.  The  caudal  fin  is  but  moderately  emarginated  posteriorly,  and  resembles  more 
a  crescent  on  that  margin  than  a  fork.  The  dorsal  and  anal  are  well  developed,  sub-trapezoid 
in  shape  ;  the  latter  being  somewhat  smaller  than  the  former,  and  its  anterior  margin  equi- 
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distant  between  the  insertion  of  the  pectorals  and  the  tip  of  the  middle  rays  of  the  caudal.  The 
origin  of  the  ventrals  is  situated  nearly  opposite  the  anterior  margin  of  the  dorsal,  else  somewhat 
posterior  to  it ;  they  are  posteriorly  rounded  or  sub -convex,  quite  broad  when  expanded,  their 
tips  overlapping  the  vent  and  reaching  the  anterior  margin  of  the  anal  fin  when  extended  in 
that  direction.  The  pectorals  are  of  moderate  development,  posteriorly  rounded,  sub-ovate  in 
their  outlines,  and  far  from  extending  to  the  origin  of  the  ventrals. 

D  2,  8  +  1 ;  A  2,  8  +  1 ;  C  7,  1,  9,  8,  1,  8  ;  V  1,  9  ;  P  17  or  18. 

The  scales  are  large,  deeper  than  long,  anteriorly  suh-truncated,  posteriorly  rounded,  with 
radiating  furrows  upon  the  posterior  section  alone.  The  lateral  line  is  slightly  deflexed  upon 
the  thoracic  region,  whence  it  becomes  nearly  straight  to  the  base  of  the  caudal,  being  nearly 
equidistant  between  the  base  of  the  dorsal  fin  and  the  insertion  of  the  ventrals. 

The  dorsal  region  is  light  purplish  brown,  the  middle  of  the  scales  exhibiting  more  of  the 
brown  than  of  the  purple  tint.  The  flanks  appear  sometimes  as  though  ohsoletely  clouded, 
whilst  the  abdominal  region  is  of  a  uniform  dull  yellowish  tint.  The  fins  are  unicolor;  the  dorsal 
and  caudal  greyish,  the  others  yellowish. 

References  to  the  figures. — Plate  LXIY,  fig.  1,  represents  Sihoma  crassicauda,  size  of  life  ;  fig. 
2  is  a  dorsal  scale ;  fig.  3,  a  scale  from  the  lateral  line ;  fig.  4,  a  scale  from  the  abdominal 
region. 

List  of  specimens. 


Catal. 

No. 

Cor’g  No. 
of  teeth. 

No.  of 

spec. 

Age. 

Locality. 

When 

collected. 

Whence  obtained. 

Nature  of 
specimen. 

Collected  by — 

235 

2772 

2 

Adult. 

Rio  San  Joaquin,  Cal. 

1853 

Lt.  R.  S.  Williamson. 

Alcoholic. 

Dr.  A.  L.  Heermann. 

2.  SIBOMA  ATRARIA,  Grd. 

Spec.  Char. — Body  somewhat  elongated,  sub-fusiform  in  profile.  Peduncle  of  the  tail  rather  stout;  head  constituting  a 
little  less  than  the  fourth  of  the  total  length  ;  its  profile  gently  sloping  forwards,  the  snout  being  sub-conical.  Mouth  small ; 
posterior  extremity  of  the  maxillary  extending  to  a  vertical  line  drawn  immediately  behind  the  nostrils.  Eye  small  and  sub- 
circular  ;  its  diameter  entering  five  times  and  a  half  in  the  length  of  the  side  of  the  head.  Anterior  margin  of  dorsal  fin  nearer 
the  insertion  of  the  caudal  than  the  extremity  of  the  snout.  Blackish  or  brownish  black  above  ;  greyish  white  beneath. 

Syn. — Siboma  atraria,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  Y1II,  1856,  208. 

The  largest  specimen  of  this  species  which  we  have  examined  is  about  seven  inches  in  length, 
and  although  small,  compared  to  the  specimens  of  S.  crassicauda ,  to  which  we  had  to  compare 
it,  yet  the  distinctive  features  between  the  two  species  appear  very  striking.  And  first  of  all, 
the  imbrication  of  the  scales  in  S.  atraria  is  such  as  to  expose  more  of  their  surface  than  in  8. 
crassicauda ,  and,  moreover,  the  lateral  line  in  8.  atraria  runs  along  the  seventh  row  of  scales 
from  the  insertion  of  the  ventrals  upwards,  leaving  eleven  rows  above  it,  to  the  base  of  the 
dorsal  fin,  whilst  in  8.  crassicauda  there  are  as  many  rows  of  scales  below  as  above  the  lateral 
line.  The  absolute  number  of  longitudinal  rows  of  scales  is  the  same  in  both  species.  The 
head  is  proportionally  larger  than  in  S.  crassicauda ,  but  the  fins  are  much  less  developed.  The 
dorsal  is  a  good  deal  larger  than  the  anal,  although  both  fins  are  similar  in  shape ;  their  upper 
edge  being  sub-concave.  The  anterior  margin  of  the  anal  is  nearer  the  tip  of  the  inferior  lobe 
38  a 
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of  the  caudal  than  the  isthmus  ;  its  own  base  entering  from  thirteen  to  fourteen  times  in  the 
entire  length.  The  origin  of  the  ventrals  takes  place  opposite  the  anterior  margin  of  the  dorsal, 
hence  nearer  the  insertion  of  the  caudal  fin  than  the  extremity  of  the  snout.  These  fins  are 
sub-ovate  in  their  outline,  posteriorly  rounded  off,  and  when  leaning  on  the  abdomen  their 
extremities  do  not  extend  as  far  as  the  vent.  The  pectorals  are  sub-ovate  also,  although  less 
regularly  so  than  the  ventrals.  The  distance  which  separates  their  posterior  extremities  from 
the  insertion  of  the  ventrals  is  less  than  their  own  length. 

D  2,  9  +  1  ;  A  2,  8  +  1  ;  C  7,  1,  9,  8,  1,  6 ;  V  1,  8 ;  P  16. 

The  ground  color  is  olivaceous,  the  sides  and  the  hack  being  nearly  black  or  brownish  black, 
from  the  number  of  confluent  maculae  and  dots.  The  inferior  region  is  greyish  white.  The 
fins  themselves  are  blackish  upon  an  olivaceous  ground.  The  sides  and  upper  part  of  the  head 
are  likewise  brownish  black. 

List  of  specimens. 


Catal.  Cor’gNo. 

No.  of 

Age. 

Locality. 

When  col¬ 

Whence  obtained. 

Nature  of 

Collected  by — 

No.  of  teeth. 

spec. 

lected. 

specimen. 

236  1  2789 

i 

Adult. 

In  a  spring  in  Utah 

1853 

Lt.  E.  G.  Beckwith  . . 

Alcoholic. 

Mr.  Kreuzfcld. _ 

| 

district,  near  the  desert. 

PTYCHOCHEILUS,  Agass. 

Gen.  Char. — Body  elongated,  sub-cylindrical,  and  compressed.  Head  elongated  also  ;  mouth  deeply  cleft, ‘but  no  barbels 
upon  its  angle.  The  snout  overlaps  the  lower  jaw,  although  the  mouth  remains  horizontal  and  sub-terminal.  The  eye  is  o^ 
moderate  size,  and  so  with  the  isthmus.  The  ventral  fins  are  inserted  somewhat  in  advance  of  the  anterior  margin  of  the  dorsal. 
The  caudal  is  furcated  and  shorter  than  the  head.  The  scales  are  of  medium  size  ;  the  lateral  line  being  nearly  median.  The 
pharyngeal  bones  are  long  and  slender,  slightly  expanded  upon  their  convexity,  with  the  inferior  limb  much  more  slender  than 
the  upper.  The  teeth  are  of  the  raptatorial  kind,  of  the  hooked  type  without  grinding  surface,  sub-conical,  slightly  hooked, 
and  disposed  upon  a  double  series  of  two  and  four  or  five,  thus  :  2  |  4 — 4  |  2,  or  2  |  5 — 5  |  2. 

Syn. — Ptychocheilus,  Agass.  in  Amer.  Jour,  of  Sc.  2d  Ser.  XIX,  1855,  227. — Grd.  in  Proc.  Acad.  Nat.  Sc.  Phiiad.  VIII, 
1856,  208. 

By  their  general  appearance,  the  species  of  this  genus  remind  us  of  both  Mylopharodon  and 
Myloclieilus.  Besides  the  cleft  of  the  mouth,  which  is  proportionally  greater,  they  differ  from 
the  latter  two  genera  by  their  system  of  dentition,  which  belongs  to  a  quite  different  type. 

I.  PTYCHOCHEILUS  OKEGONENSIS,  Grd. 

Plate  LXIY,  Figs.  5—9.* 

Spec.  Char. — Body  sub-fusiform  in  profile.  Head  rather  small,  elongated  ;  contained  four  times  and  a  half  in  the  total 
length  ;  snout  slender.  Mouth  deeply  cleft  ;  posterior  extremity  of  maxillary  extending  to  a  vertical  line  intersecting  almost 
the  anterior  rim  of  the  pupil.  Eye  of  moderate  development  -,  its  diameter  entering  about  five  times  in  the  length  of  the  side 
of  the  head.  Anterior  margin  of  dorsal  fin  equidistant  between  the  extremity  of  the  snout  and  the  fork  of  the  caudal. 
Pectoral  and  ventral  fins  rather  small.  Back  and  upper  surface  of  head  dark  reddish  brown  ;  flanks  and  belly  white,  with  a 
silvery  tint. 

Syn. — Cyprinus  ( Leuciscus )  oregonensis,  Richards.  Faun.  Bor.  Amer.  Ill,  1836,  305. 

Ptychocheilus  gracilis,  Agass.  &  Pick,  in  Amer.  Journ.  of  Sc.  2d  Ser.  XIX,  1855,  229. 

Ptychocheilus  oregonensis,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Phiiad.  VIII,  1856,  209. 

*By  error  on  the  plate,  Ptychocheilus  gracilis,  Grd. 
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The  upper  edge  of  the  dorsal  fin  is  sub-concave,  otherwise  trapezoid  in  shape.  The  anal  fin 
is  somewhat  smaller  than  the  dorsal,  similar  to  it  in  shape,  even  sub-concave  upon  its  postero- 
inferior  edge  ;  its  anterior  margin  is  nearly  equidistant  between  the  isthmus  and  the  tip  of  the 
inferior  lobe  of  the  caudal ;  its  base  entering  about  twelve  times  and  a  half  in  the  total  length. 
The  ventrals  are  posteriorly  sub-truncated,  somewhat  rounded  off ;  their  extremities  just  reach 
the  vent.  The  pectorals  are  elongated,  posteriorly  rounded,  and,  when  expanded,  sub-ovate  in 
their  outline. 

D  2,  9  +  1 ;  A  2,  8  +  1 ;  C  8,  1,  9,  8,  1,  8  ;  V  1,  9  ;  P  16. 

The  scales  are  deeper  than  long,  somewhat  irregular  in  their  outline,  with  distant  radiating 
furrows  upon  the  posterior  half,  all  directed  backwards. 

The  upper  surface  of  the  head  and  the  dorsal  region  are  dark  reddish  brown,  whilst  the 
sides  and  the  abdomen  are  whitish,  with  a  silvery  reflect.  The  fins  are  unicolor,  either  greyish 
olive  or  yellowish,  according  to  the  region  of  the  body  where  they  are  inserted. 

References  to  the  figures. — Plate  LXIY,  fig.  5, 'represents,  size  of  life,  a  young  individual  of 
Ptychocheilus  oregonensis,  from,  Fort  Vancouver.  Fig.  6  is  the  inferior  surface  of  the  head,  in 
order  to  exhibit  the  outline  of  the  mouth.  Fig.  7,  a  dorsal  scale.  Fig.  8,  a  scale  from  the 
lateral  line.  Fig.  9,  a  scale  from  the  abdominal  region. 
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3 
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Wahlahmath  river . 

1855 

Lt.  R.  S.  Williamson . 
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Dr.  John  S.  Newberry. 

2762 

2 

. .do. . 

Astoria,  Oregon . 

1854 

Lt.W.  P.  Trowbridge. 

. . .  .do.  •  • . 

Lt.  Trowbridge . 

1 

Fort  Steilacoom,  Puget*s 

1853 

Gov.  I.  I.  Stevens  . . 

•  •  •  .do . • • • 

Dr.  ("irfio.  Snp.klp.y . ,  ,  t  f 

Sound. 

1 

Young 

Fort  Vancouver. 

2.  PTYCHOCHEILUS  GRANDIS,  Grd. 

Spec.  Char.-  Body  very  much  elongated,  sub-fusiform  in  profile.  Head  well  developed,  elongated,  contained  about  four 
times  and  a  half  in  the  total  length.  Mouth  deeply  cleft ;  posterior  extremity  of  the  maxillary  extending  to  a  vertical  line 
intersecting  the  middle  of  the  pupil.  Eye  small  ;  its  diameter  entering  about  ten  times  in  the  length  of  the  side  of  the  head. 
Isthmus  very  narrow.  Anterior  margin  of  dorsal  fin  a  little  nearer  the  extremity  of  the  snout  than  the  tip  of  the  upper  lobe 
of  the  caudal.  Fins  well  developed.  Scales  moderate.  Upper  regions  olivaceous  ;  flank  and  belly  whitish  or  yellowish. 

Syn. — Gila  grandis,  Ayres,  in  Proc.  Cal.  Acad.  Nat.  Sc.  I,  1854,  18. 

Ptychocheilus  major,  Agass.  in  Amer.  Journ.  of  Sc.  2d  Ser.  XIX,  1855,  229. 

Ptychocheilus  grandis,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  209. 

The  largest  specimen  which  we  have  examined  measures  over  twenty-one  inches  in  total 
length.  The  head  is  somewhat  sub-quadrangular  or  sub-pyramidal,  more  or  less  depressed 
upon  the  frontal  region.  The  upper  edge  of  the  dorsal  and  the  inferior  edge  of  the  anal  fins  are 
nearly  linear,  somewhat  sub- concave  ;  the  anterior  margin  of  the  anal  is  nearer  the  tip  of  the 
lower  lobe  of  the  caudal  than  the  isthmus.  The  insertion  of  the  ventrals  is  much  nearer  the 
extremity  of  the  snout  than  the  tip  of  the  caudal  fin.  These  fins  are  broad  and  posteriorly 
rounded  off,  not  reaching  the  vent  with  their  extremities.  The  pectorals  are  likewise  very 
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broad  when  expanded,  and,  when  directed  backwards,  their  extremities  remain  very  far  from  the 
insertion  of  the  ventrals. 

D  2,  8  +  1 ;  A  2,  8  +  1 ;  C  6,  1,  9,  8,  1,  5  ;  V  1,  9  ;  P  16. 

The  scales,  which  are  of  moderate  development,  are  very  thin,  much  deeper  than  long,  sub- 
circular,  sub-quadrangular,  or  undulated  upon  their  periphery.  Numerous  radiating  furrows 
may  be  observed  upon  their  posterior  half,  and  sometimes  also  upon  the  lateral  sections,  and 
either  directed  posteriorly  from  the  sides,  or  else  sideways. 

The  color  of  the  upper  regions  is  olivaceous,  whilst  the  lower  part  of  the  flanks  and  the  belly 
are  whitish  or  yellowish,  with  a  metallic  reflect.  The  fins  are  unicolor  ;  the  caudal  and  dorsal, 
greyish  ;  the  others  yellowish. 


List  of  specimens. 


Catal. 

No. 

Cor.  No. 

of  teeth. 

No.  of 

spec. 

Age. 

Locality. 

When 

collected. 

Whence  obtained. 

Orig. 

No. 

Nature  of 
specimen. 

Collected  by — 

204 

937 

i 

i 

Adult. 

San  Francisco,  Cal. 

1855 

1856 

Lt.  R.  S.Williamson . 
Dr.  W.  0.  Ayres.. . 

21 

Alcoholic. 

. . .  .do. . . . 

Dr  John  S.  Newberry. 
Dr.  W.  O.  Ayres . 

3.  PT  Y  CHOCHEILUS  RAP  AX,  Grd. 
Plate  LXY. 


Spec.  Char. — Body  elongated,  sub-fusiform  in  profile.  Head  rather  small  and  tapering  forwards,  contained  four  times  and 
a  half  in  the  total  length.  Posterior  extremity  of  the  maxillar  bone  extending  to  a  vertical  line  intersecting  the  anterior  rim 
of  the  pupil.  Eye  sub-elliptical  ;  its  diameter  entering  about  eight  times  in  the  length  of  the  side  of  the  head.  Anterior  margin 
of  dorsal  fin  somewhat  nearer  the  fork  of  the  caudal  than  the  extremity  of  the  snout.  Fins  well  developed.  Dark  brownish 
black  above  ;  whitish  beneath. 

Syn. — Ptychocheilws  rapax,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  209. 

This  is  also  a  large  species,  differing  from  P.  grandis  by  a  proportionally  shorter  body,  a 
more  advanced  position  of  the  ventral  fins  and  by  much  smaller  scales  on  the  dorsal  region  in 
advance  of  the  dorsal.  The  dorsal  fin,  compared  to  its  length,  is  less  elevated,  although  higher 
than  long.  The  inferior  limb  of  the  pharyngeal  bones  is  not  so  long  and  slender,  and  there  are 
but  four  teeth  upon  the  main  row,  instead  of  five.  The  teeth  and  bones  are  stouter.  The 
upper  margin  of  the  dorsal  fin  is  nearly  linear,  somewhat  sub-convex.  The  same  is  true  with 
reference  to  the  anal  fin,  the  anterior  margin  of  which  being  nearly  equidistant  between  the 
tip  of  the  inferior  lobe  of  the  caudal  and  the  base  of  the  pectorals.  The  ventrals  are  posteriorly 
rounded,  not  reaching  the  vent.  The  pectorals  are  likewise  broad  and  rounded  off,  and  their 
extremities,  although  far  from  reaching  the  origin  of  the  ventrals,  do,  nevertheless,  come  a 
great  deal  nearer  to  it  than  in  P.  grandis. 

D  2,  9  +  1 ;  A  2,  8  +  1 ;  C  5,  1,  9,  8,  1,  6 ;  V  1,  9 ;  P  18. 

The  scales  on  the  middle  of  the  flanks  are  of  moderate  development,  and  rather  small 
elsewhere.  They  are  very  thin,  deeper  than  long,  sub-circular,  irregular  in  their  outline,  with 
radiating  furrows  upon  their  posterior  half,  sometimes  upon  their  entire  surface.  The  lateral 
line  is  nearly  median.  All  the  upper  surface  and  sides  of  the  head,  as  far  as  a  horizontal  line 
drawn  from  the  edge  of  the  upper  jaw  direct  to  the  caudal  fin,  which  line  passes  below  the 
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lateral  line,  is  dark  brownish  black,  darker  along  tbe  dorsal  region,  properly  so  called,  than 
along  tbe  flanks,  which  assume  a  somewhat  clouded  aspect.  The  inferior  surface  of  the  head, 
up  to  the  mouth,  and  the  abdominal  region,  properly  so  called,  are  whitish.  The  vertical  fins 
exhibit  a  rather  dark  tint,  whilst  the  horizontal  fins  are  dull  yellow. 

References  to  the  figures. — Plate  LXY,  lower  figure,  represents  Ptychocheilus  rapax,  somewhat 
reduced  in  size.  The  upper  left  figure  is  a  dorsal  scale.  The  middle  figure,  a  scale  from  the 
lateral  line.  The  upper  right  figure,  a  scale  from  the  abdominal  region. 
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Lt.  Trowbridge . 

4.  PTYCHOCHEILUS  VORAX,  G-rd. 

Spec.  Char. — Body  of  moderate  length,  rather  deep  upon  its  middle,  and  very  much  tapering  posteriorly.  Peduncle  of  the 
tail  very  slender.  Head  small,  contained  nearly  [five  times  in  the  total  length.  Posterior  extremity  of  maxillar  bone  extending 
to  a  vertical  line  drawn  across  the  anterior  rim  of  the  orbit.  Eye  moderate ;  its  diameter  entering  about  six  times  and  a  half  in 
the  length  of  the  side  of  the  head.  Anterior  margin  of  dorsal  fin  somewhat  nearer  the  insertion  of  the  caudal  than  the  extremity 
of  the  snout.  Bluish  grey  above ;  whitish  beneath. 

Syn. — Ptychocheilus  vorax,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VHt,  1856,  209. 

The  head  is  also  depressed  in  this  species,  hut  it  is  much  smaller,  since  it  constitutes  nearly 
the  fifth  of  the  entire  length.  The  body  is  much  deeper  than  in  P.  Indus.  The  greatest  depth 
measured  immediately  in  advance  of  the  dorsal  fin  is  nearly  equal  to  the  length  of  the  head. 
The  dorsal  fin  is  not  situated  so  far  hack,  whilst  the  ventrals  are  inserted  more  in  advance  of 
the  dorsal.  The  dorsal  itself  is  much  higher,  and  the  anal  much  deeper,  than  long  ;  both  of 
these  fins  are  well  developed  ;  the  anterior  margin  of  the  anal  being  nearer  the  isthmus  than  the 
tip  of  the  inferior  lobe  of  the  caudal.  The  posterior  extremities  of  the  ventrals  do  not  quite 
extend  to  the  vent ;  their  origin  is  nearer  the  extremity  of  the  snout  than  the  insertion  of  the 
caudal.  The  pectorals  are  elongated,  sub-lanceolated,  their  extremities  being  nearer  the  insertion 
of  the  ventrals  than  in  any  other  species  so  far  alluded  to. 

D2,9;  A  2,  8  +  1  ;  C  9,  1,  9,  8,  1,  10  ;  V  1,  10  ;  P  18. 

The  scales  are  rather  small,  and  very  much  so  upon  the  dorsal  region  between  the  dorsal  fin 
and  the  occiput ;  they  are  almost  minute  over  the  abdomen,  between  the  isthmus  and  the  ven¬ 
trals.  They  are  but  imperfectly  imbricated,  even  along  the  middle  of  the  flanks  where  they  are 
the  largest,  and  much  longer  than  deep.  Indeed,  they  appear  to  be  longer  than  deep  upon  all 
the  regions  of  the  body.  The  lateral  line  undergoes  quite  a  deflection  along  the  abdominal 
region,  so  as  to  approximate  the  insertion  of  the  ventrals  a  great  deal  more  than  the  base  of  the 
dorsal  fin. 

The  upper  regions  are  bluish  grey,  whilst  the  predominating  tint  beneath  is  whitish  or 
yellowish,  with  a  metallic  reflect.  The  fins  themselves  are  yellowish. 
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1854 

Lieut.  E.  G.  Beckwith 
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Mr.  Krfiiizfp.lfl 

CLINOSTOMUfe,1  Girard. 

Gen.  Ghar. — Body  elongated,  compressed,  sub-fusiform  in  profile.  The  head  is  compressed  like  the  body,  the  frontal  surface 
being  very  declivous  and  sloping  towards  a  pointed  rostrum,  so  that  in  profile  the  head  is  sub-triangular,  and,  if  broader,  would  be 
wedge-shaped  when  seen  from  above.  The  mouth  is  very  large,  the  lower  jaw  longer  than  the  upper,  beyond  which  it  protrudes  , 
giving  to  the  gape  an  obliqne  direction  upwards.  The  eye  is  very  large  ;  the  isthmus  quite  narrow.  The  dorsal  fin  is  higher 
than  long,  and  placed  between  the  ventrals  and  the  anal,  a  little  nearer  the  former  than  the  latter.  The  caudal  is  deeply  furcated . 
The  scales  are  of  but  moderate  development,  varying  considerably  in  size  between  the  different  species.  The  lateral  line  forms 
a  downward  curve  upon  the  abdomen,  so  as  to  bring  its  convexity  nearer  to.  the  ventral  than  the  dorsal  outline.  The  pharyngeal 
bones  are  rather  slender,  the  lower  limbs  especially;  a  slight  expansion  may  be  observed  upon  their  convexity;  the  upper  limbs 
being  flattened,  bent  inwardly,  and  either  shorter  or  of  equal  length  with  the  lower  limbs.  The  teeth  are  of  the  raptatorial  kind, 
of  the  hooked  type,  without  grinding  surface,  and  disposed  thus:  2  |  4 — 4  j  2,  or  2  |  5 — 4  |  2,  and  sometimes  1  |  4 — 4  |  2. 

Svn. — Clinostomus,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VHI,  1856,  211. 

This  genus  is  more  closely  related  to  Ptycliocheilus  than  to  any  other  of  the  family.  The 
pharyngeal  teeth  are  constructed  upon  the  same  pattern  ;  the  chief  difference  being  found  in 
the  inclined  gape  of  the  mouth,  and  the  protrusion  of  the  lower  jaw  beyond  the  upper. 

Its  typical  species  is  Luxilus  elongatus  of  Dr.  Kirtland,  Leuciscus  elongatus  of  other  writers, 
Leuciscus  productus  of  Dr.  Storer. 

Three  other  species  have  been  characterised,  one  of  which  inhabiting  the  Potomac  river  ( C . 
funduloides) ,  another  James  river,  Virginia  (O.  affinis );  the  third  one  (O'.  carolinus )  was  collected 
at  Salem,  North  Carolina.  (See  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  211.) 

Family  CYPEINODOMIDAE ,  Owen. 

The  upper  arcade  of  the  mouth  (upper  jaw)  is  formed  exclusively  by  the  premaxillar  hones, 
as  in  the  Cyprinoids.  Both  jaws  are  provided  with  teeth,  which  the  latter  have  not.  The 
pharyngeal  teeth,  the  upper  as  well  as  the  lower,  are  card-like,  thus  differing  widely  from  those 
of  Cyprinoids.  The  gill  apertures  are  continuous  under  the  throat,  whilst  in  Cyprinoids  they 
are  separated  by  an  isthmus,  varying  in  width,  according  to  the  genera.  The  bony  process  at 
the  base  of  the  cranium,  so  characteristic  in  Cyprinoids,  does  not  exist  in  the  present  family, 
The  swimming  or  air  bladder  is  simple,  and  not  connected  with  the  organ  of  hearing  by  a  chain 
of  small  hones.  The  pseudo  branchia  are  wanting.  Their  stomach  is  without  cul-de-sac,  and  the 
pylorus  without  appendages.  The  majority  are  o vo-viviparous,  in  which  case  the  eggs  are 
retained  in  the  abdominal  cavity  until  hatched. 

In  most  fishes  of  this  family,  if  not  in  all,  the  upper  surface  of  the  head  is  protected  by  scales 
or  plate-like  scales,  irregular  in  their  outlines,  and  variable  in  size. 

1 A  genus  Clinoslomum  was  instituted  in  the  class  of  worms,  with  a  few  weeks  priority,  hence  did  not  come  to  our  knowledge 
till  after  the  publication  of  the  present  one.  As  matters  stand,  there  is  no  impropriety  in  preserving  both  in  their  respective 
classes. 
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Syn. — Cyprinodmies,  AGAss.in  Mem.  Soc.  Sc.  nat.  Neuch.  I,  1834,  3;  &,  Poiss.  foss.  V,  n,  1839,  47. — Mull,  in  Wiegm.  Archiv. 
fUr  Naturg.  1843, 1,  320  ;  &,  1845, 1,  131. 

Oyprinodontidae,  Owen,  sect.  comp.  Anat.  Vertebr.  1846, 48. — Bd.  Iconogr.  Encycl.  II,  1850,  203. — Storer,  Hist.  Fish.  Mass, 
in  Mem.  Amer.  Acad.  New  Ser.  Y,  1855,  293. 

The  fishes  of  this  family  are,  generally  speaking,  of  a  diminutive  size,  inhabiting  both  the 
brackish  and  the  fresh  waters,  being  occasionally  also  met  with  in  the  salt  waters  at  the  margins 
of  the  bays  and  inlets  of  the  seas.  They  are  known  under  the  common  names  of  Minnows  and 
Killifishes,  of  which  they  are  numerous  species,  occurring  sometimes  in  great  numbers  of  the 
same  kind  ;  they  are  generally  used  for  baits. 

FUNDULUS,  La  cep. 

Gen.  Char. — Body  more  or  less  elongated,  sub-fusiform  in  profile.  Upper  surface  of  head  flattened,  covered  with  large  scales. 
Mouth  protractile,  semi-circular.  Premaxillar  bones  arched.  Slender  card-like  teeth  upon  the  jaws,  the  upper  as  well  as  the 
lower.  Branchiostigal  rays,  five  on  either  side.  Scales  large ;  no  lateral  line. 

Syn. — Fundulus,  Lacep.  Hist.  nat.  des.  Poiss.  Y.  1803,  &  ed.  in  8vo,  IV,  1819,  478. — Cuv.  Rfegn.  Anim.  2d  ed.,  II,  1829 ; 

&,  ed.  illustr.  Poiss.  228. — Valenc.  in  Hurrib.  &  Bonpl.  Rec.  d’Observ.  de  Zool.  &  d’Anat.  comp.  II,  1832. — 
DeKay  N  Y.  Faun.  IV,  1842,  216. — Storer,  Synops.  1846,  179;  &,  Hist.  Fish  Mass,  in  Mem.  Amer.  Acad. 
New  Ser.  V.  1855,  293. — Valenc.  in  Cuv.  &  Val.  Hist.  nat.  Poiss.  XVIII,  1846,  178. 

The  history  of  the  genus  Fundulus  is  interwoven  with  that  of  Hydrargyra ,  they  having  been 
misunderstood  by  the  various  writers  on  that  subject  until  Valenciennes,  in  the  “Histoire 
naturelle  des  Poissons,”  restored  both  of  them  within  their  true  limits. 

FUNDULUS  PARVIPINNIS,  Did. 

Spec  Char. — Head  constituting  about  the  fourth  of  the  total  length.  Eye  sub-elliptical ;  its  diameter  entering  four  times  in 
the  length  of  the  side  of  the  head.  Anterior  margin  of  dorsal  fin  equidistant  between  the  extremity  of  the  snout  and  the 
posterior  edge  of  the  caudal.  Ventrals  very  small ;  their  origin  being  nearer  the  extremity  of  the  lower  jaw  than  the  insertion 
of  the  caudal  fin.  Pectorals  broad  and  short.  Olivaceous  brown  above  ;  yellowish  beneath.  A  black  streak  along  the  middle 
of  the  peduncle  of  the  tail.  Fins  unicolor. 

Syn. — Fundulus  parvipinnis,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  154. 

The  greatest  length  of  the  specimen  observed  is  three  inches  and  one-third  ;  the  head  being 
contained  in  it  somewhat  over  four  times.  The  body  is  compressed,  the  back  slightly  arched 
anteriorly  to  the  dorsal  fin.  The  greatest  depth  is  a  little  less  than  the  fifth  of  the  length. 
The  eyes  are  sub-elliptical ;  their  horizontal  diameter  being  contained  four  times  in  the  length 
of  the  side  of  the  head  :  once  in  advance  of  the  anterior  rim  of  the  orbit.  The  anterior  margin 
of  the  dorsal  fin  is  equidistant  between  the  tip  of  the  snout  and  the  posterior  margin  of  the 
caudal,  which  is  sub-convex.  The  origin  of  the  anal  is  situated  opposite  the  middle  of  the  base 
of  the  dorsal.  All  the  fins  are  small,  especially  the  ventrals,  which  are  proportionally  broad 
when  expanded,  posteriorly  rounded  off  or  sub-convex,  whilst  their  extremities  are  far  from 
reaching  the  vent.  The  pectorals  are  very  broad,  fan-shaped,  posteriorly  rounded,  and  when 
directed  backwards  their  extremities  are  nearer  the  origin  of  the  ventrals  than  the  tips  are  to 
the  vent.  The  caudal  fin  itself  is  rather  short.  The  anal  is  narrow,  and  as  deep  as  the  dorsal 
is  high. 

D  2,  11  ;  A  11 ;  C  5,  1,  9,  8,  1,  4  ;  V  5  ;  P  16. 

The  scales  are  rather  large  ;  twelve  longitudinal  rows  may  be  counted  upon  the  line  of  the 
greatest  depth  of  the  body.  They  are  longer  than  deep,  posteriorly  rounded  off,  and  broader 
than  anteriorly,  which  latter  margin  is  sub-concave  or  crescent- shaped,  the  upper  and  inferior 
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edges  being  linear,  and  would  be  parallel  were  the  scales  not  tapering  towards  their  anterior 
concave  margin  just  alluded  to.  Radiating  furrows  are  observed  upon  the  anterior  section  only. 

The  ground  color  is  olivaceous  brown  ;  the  upper  aspect  of  the  head,  the  back,  and  the  sides 
are  rather  darker,  resulting  from  crowded  minute  dots  upon  the  scales,  which  dots  are  more 
scattered  over  the  flanks.  The  belly  and  the  inferior  surface  of  the  head  are  unicolor, 
yellowish.  A  black  streak  exists  upon  the  middle  of  the  flanks,  from  the  anterior  third  of  body 
to  the  base  of  caudal  fin,  intersected  by  irregular  transverse  and  elongated  spots. 

List  of  specimens. 


Catal. 

No. 

No.  of 

spec. 

Age. 

Locality. 

When  col¬ 
lected. 

Whence  obtained. 

Nature  of 
specimen. 

Collected  by— 

938 

4 

Adult. 

San  Diego,  California .... 

1853 

Lt.  W.  P.  Trowbridge  .. 

Alcoholic . 

A.  Cassidy . 

Family  ESOCIDAE ,  Bonap. 

The  upper  arcade  of  the  mouth  is  formed  by  tbe  premaxillar  in  front,  and  the  maxilar  bones 
laterally.  The  body  is  covered  with  scales.  The  dorsal  fin  is  situated  opposite  the  anal ;  no 
adipose  fin  being  present.  The  pseudo£branchia  are  glaudulous,  not  visible,  being  covered  by 
the  mucous  membrane  of  the  respiratory  apertures.  The  swimming  or  air-bladder  is  simple  ; 
its  inner  surface  exhibiting  a  rete  mirabile.  There  are  no  pyloric  appendages  and  no  cul-de-sac 
to  the  stomach. 

Syn. — Esoces,  Cov.  Regn.  Anim.  II,  1817,  182  ;  2d  ed.  II,  1829  ;  ed.  illustr.  Poiss.  229. — Mull,  in  Wiegm.  Archiv 
fur  Naturg.  1843,  I,  323 ;  &,  1845,  I,  132.— Cuv.  &  Val.  Hist.  nat.  Poiss.  XVIII,  1846,  269. 

Esocidae,  Bonap.  Sagg.  Distr.  metod.  Anim.  Vertebr.  1831,  113. — Richards.  Faun.  Bor.  Amer.  Ill,  1836, 123. — 
DeKay,  N.  Y.  Faun.  IV,  1842,  222. — Storer,  Synops.  1846,  184. 

The  pikes  and  pickerels  which  represent  this  family  are  all  inhabitants  of  the  fresh  waters  of 
the  temperate  zone.  The  genus  Esox  is  the  only  one  of  the  family  as  recently  limited  by  the 
late  Prof.  Joh.  Muller. 

A  few  specimens  of  the  latter  genus  were  collected,  under  Lieut.  A.  W.  Whipple,  by  Dr. 
George  G.  Shumard,  near  Fort  Smith,  Arkansas  ;  and  by  H.  B.  Mollhausen  in  Coal  creek, 
Arkansas,  and  twenty  miles  west  of  Choctaw  Agency.  A  more  minute  investigation  of  these 
specimens  is  temporarily  deferred  until  a  larger  collection  shall  enable  us  to  monograph  the 
genus,  a  task  which  could  not  be  attempted  under  the  present  circumstances. 

Family  SALMONIDAE^  Bonap. 

In  this  family  the  upper  arcade  of  the  mouth  (upper  jaw)  is  formed  anteriorly  by  the 
premaxillar  (intermaxillar  bones),  and  laterally  by  the  maxillaries,  the  dentition  varying 
according  to  the  genera.  The  body  is  always  covered  with  scales.  There  is  also  an  adipose  fin. 
Pseudo  branchia  or  accessory  gills  are  present  in  all.  Numerous  pyloric  appendages  may  be 
observed.  The  swimming  or  air  bladder  is  simple,  there  being  no  oviduct ;  the  eggs,  upon 
leaving  the  ovaries,  are  dropped  into  the  abdominal  cavity,  whence  they  find  an  exit  through  a 
post-anal  aperture  provided  to  that  effect. 
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Syn .—Salmones,  Cuv.  Regn.  Anim.  II,  1817,  159  ;  2d  ed.  II,  1829  ;  &,  ed.  illustr.  Poiss.  253. — Mull,  in  Wiegm.  Archiv 
fur.  Naturg.  1843,  I,  323  ;  &,  1845, 1,  131  &  136. 

Salmonidae,  Bonap.  Sagg.  Distr.  Anim.  Vertebr.  1831,  115. — DeKay,  New  Y.  Faun.  IV,  1842,  235. — Storer, 
Synops.  1846,  192. 

Salmonoideae,  Richards.  Faun.  Bor.  Amer.  Ill,  1836,  137. 

The  Salmonid  family,  as  characterised  above,  corresponds  to  the  limits  assigned  to  it  by 
Professor  Joh.  Muller,  in  whose  recent  death  science  has  sustained  one  of  the  most  severe  losses. 
His  profound  anatomical  researches  have  often  guided  us  through  these  pages  wherever  the 
characters  of  higher  groups  were  at  stakes. 

SALMO,  (Artedi),V  alenc. 

Gen.  Char. — Body  fusiform  in  profile  ;  head  large  ;  mouth  generally  deeply  cleft,  and  armed  with  conspicuous  teeth.  Pre- 
maxillar  bones  short,  and  rather  situated  upon  the  sides  of  the  snout  than  immediately  upon  its  extremity.  The  maxillaries 
are  attached  behind  them,  and  composed  each  of  a  single  piece.  The  lower  jaw  is  strong,  and  terminates  mostentimes  into  a  small 
knob  or  tubercle,  which,  in  some  species,  acquires  a  very  great  development.  Strong  and  conical  teeth,  disposed  upon  a  single 
row,  are  implanted  upon  the  dentary.  A  few  teeth  on  the  front  of  Jhe  vomer,  none  on  the  shaft  of  that  bone ;  a  single  row  of  them 
is  also  observed  along  the  palatines,  and  two  rows  upon  the  pterygoids  and  upon  the  tongue.  There  is  one  anterior  dorsal 
fin,  followed  posteriorly  by  a  small  adipose  more  or  less  thick.  The  caudal  fin  is  well  developed,  and  either  truncated  posteriorly 
or  slightly  emarginated. 

Syn — Salmo,  Arted.  Gen.  Pise,  ed  Walbanmi,  1792,  58;  &,  Synon.  Pise,  1793,22. — Cov.  Rbgn.  Anim.  II,  1817,  160; 

2d  ed.  II,  1829;  &,  ed.  illustr.  Poiss.,  254. — Richards.  Faun.  Bor.  Amer.  Ill,  1836,137. — DeKay,  New 
Y.  Faun.  IV,  1842,  235. — Storer,  Rep.  Fish.  Mass.  1839,  104;  and,  Synops.  1846,  192. — Valenc.  in  Cuv. 
and  Val.  Hist.  nat.  Poiss.  XXI,  1848,  166. — Grd.  in  Proc.  Acad.  Nat  Sc.  Philad.  VIII,  1856,  217. 

The  scales  in  all  the  species  have  that  common  character  of  being  deprived  of  those  radi¬ 
ating  grooves  or  furrows  which,  are  seen  elsewhere  to  extend  from  the  organic  centre  of  the 
scale  to  its  periphery.  The  concentric,  or  lines  of  growth,  are  the  only  ones  extant,  and  in 
many  instances  they  are  interrupted,  or  else  have  become  obsolete  upon  the  posterior  section  of 
the  scale.  In  many  instances,  also,  they  have  disappeared  from  the  organic  centre  itself,  which, 
under  the  microscope,  appear  perfectly  homogeneous.  Generally  speaking,  their  outline  is 
sub-elliptical,  elongated  in  the  direction  of  the  longitudinal  or  horizontal  axis  of  the  body. 
Differences  of  minor  value  may  be  observed  in  each  species.  As  to  the  size  of  the  scales  in  this 
and  the  next  two  genera,  they  are  either  minute,  small,  or  of  moderate  development. 

The  genus  Salmo  is  here  admitted  within  the  limits  assigned  to  it  hv  Professor  Valenciennes 
in  the  “  Histoire  naturelle  des  Poissons,”  including  the  anadromous  salmons,  together  with 
the  so-called  “brook  trouts,”  and  others  still,  inhabiting  the  depths  of  ponds  and  lakes, 
showing  themselves  hut  once  a  year  along  shore  for  the  purpose  of  depositing  their  spawn. 

1.  SALMO  SCOULERI,  Richards. 

Spec.  Char. — A  specific  diagnosis,  from  want  of  perfect  specimens,  could  not  be  drawn  with  sufficient  accuracy  to  be  intro 
duced  here. 

Syn. — Salmo  scouleri,  Richards.  Faun.  Bor.  Amer.  Ill,  1836,  158,  and  223,  pi.  xcm. — -DeKay,  New  Y.  Faun.  IV, 
1842,  242. — Storer,  Synops.  1846,  194. — Salar  scouleri,  Vai.enc.  in  Cuv.  Val.  Hist.  nat.  Poiss  XXI,  1848, 
345. — Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  217. 

The  “  Ekewan,”  as  this  species  is  called  by  the  natives  of  the  Columbia  river,  we  can  simply 
allude  to,  since  the  only  materials  which  we  have  had  to  work  upon  is  a  head  about  eleven 
inches  in  length.  Its  physiognomy  corresponds  altogether  with  the  figure  of  that  species  given 
39  a 
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in  the  Fauna  Borealis  Americana,  and  we  are  inclined  to  regard  it  as  identical  with  the 
u  Observatory  Inlet  Salmon,”  described  in  the  same  work. 

The  specimen  alluded  to  was  collected  by  Dr.  John  S.  Newberry,  under  Lieutenant  R.  S. 
Williamson,  in  the  Des  Chutes  river,  a  tributary  of  the  Columbia,  Oregon. 

2.  SALMO  QUINNAT,  Richards. 

Plate  LXYII. 

Spec.  Char. — Body  fusiform  in  profile,  compressed;  head  forming  about  the  fifth  of  the  total  length  ;  maxiliary  bone  curved, 
extending  beyond  the  orbit ;  anterior  margin  of  the  dorsal  equidistant  between  the  extremity  of  the  snout  and  the  insertion  of 
the  caudal.  Dorsal  region  olivaceous,  studded  with  irregular  black  spots ;  dorsal  and  caudal  fins  similarly  spotted.  Eegion 
beneath  the  lateral  line  unicolor,  silvery  along  the  middle  of  the  flanks,  and  yellowish  on  the  belly.  Inferior  fins  unicolor.  Head 
above  blackish  grey ;  sides  bluish  grey. 

Syn. — Salmo  quinnat,  Eichards.  Faun.  Bor.  Amer.  Ill,  1836, 219. — DeKay,  New  Y.  Faun.  IV,  1842, 242. — Storer  Synops. 

1846, 196. — Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  217. 

Common  Salmon,  Lewis  and  Clare. 

Of  this  species  we  have  but  a  prepared  skin,  and,  to  a  certain  extent,  deformed.  Still  the 
figure  which  we  give  is  thought  sufficiently  accurate,  and  represents  well  its  specific  features. 

The  head  is  elongated  and  sub-conical,  constituting  about  the  fifth  of  the  total  length. 
The  maxillary  is  gently  curved,  and  its  posterior  extremity  extends  to  a  vertical  line  drawn 
posteriorly  to  the  orbit ;  the  teeth  being  rather  slender  and  acerated.  The  eye  is  of  moderate 
development,  circular  in  shape,  its  diameter  entering  a  little  over  seven  times  in  the  length  of 
the  side  of  the  head,  and  twice  in  advance  of  its  anterior  rim.  The  opercle  is  large,  broad,  and 
irregularly  rounded  off  upon  its  posterior  margin.  The  limb  of  the  preopercle  is  expanded  and 
irregularly  rounded  off,  also,  upon  its  external  margin.  I  find  as  many  as  twenty  branchiostegals 
on  the  left  side  ;  those  on  the  right  being  not  all  present,  their  number  cannot  be  given. 
They  are  rather  short,  as  usual  flattened,  and  diminish  very  gradually  from  the  sub-opercle  to 
the  hyoid  apparatus. 

The  body  is  compressed,  elongated,  sub-fusiform,  rather  thickish  upon  its  middle.  The  anterior 
margin  of  the  dorsal  fin  is  equidistant  between  the  extremity  of  the  snout  and  the  insertion  of  caudal 
fin.  It  is  a  little  higher  anteriorly  than  long,  and  its  posterior  margin  is  less  than  the  half  of 
the  anterior  ;  its  upper  margin  is  sub-concave.  The  adipose  is  slender  and  arched,  its  tip 
extending  beyond  the  tip  of  the  last  rays  of  the  anal.  The  caudal  fin  is  deeply  furcated,  and  con¬ 
stitutes  about  the  seventh  of  the  total  length.  The  anal  is  low  but  long  ;  its  base  being  greater 
than  the  base  of  the  dorsal ;  its  external  margin  is  sub-concave.  The  insertion  of  the  ventrals 
takes  place  opposite  the  posterior  third  of  the  dorsal.  The  pectorals  are  elongated,  lanceolate, 
and  about  one-fourth  longer  than  the  ventrals.  We  have  endeavored  to  count  the  rays,  but, 
perhaps,  not  with  an  entire  success. 

Br.  20  :  00  ;  D  13  ;  0  ;  A  16  ;  C  5,  1,  9,  8,  1,  4  ;  Y  10  ;  P  14. 

The  anterior  two  rays  in  both  the  dorsal  and  anal  fins  are  mere  rudiments  or  undeveloped 
rays.  The  accessories  in  the  caudal  may  prove  more  numerous  than  we  have  actually  put  on 
record. 

The  scales  are  of  moderate  development,  and  conspicuously  larger  on  an  area  along  the  middle 
of  the  flanks,  and  which  is  traversed  by  the  lateral  line.  They  are  sub-ovoid  in  shape,  a  little 
narrower  anteriorly  than  posteriorly,  upon  which  margin  the  concentric  stria  are  obliterated. 
Those  of  the  lateral  line  are  more  irregular  in  their  outline,  and  proportionally  much  larger 
than  on  the  abdominal  region,  where  they  are  slightly  larger  than  on  the  dorsal  region. 
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The  ground  color  of  the  dorsal  region  is  greyish  olive,  scattered  all  over  with  dark  and 
irregular,  sometimes  confluent,  spots,  which  do  not  extend  quite  to  the  lateral  line.  The  dorsal, 
adipose,  and  caudal  fins  are  spotted  also.  The  rest  of  the  body  is  unicolor,  yellowish  grey  or 
straw  color  ;  the  anal  and  ventrals  being  of  the  same  hue,  whilst  the  pectorals  are  blackish 
grey.  The  upper  surface  of  the  head  is  bluish  black  ;  the  sides  blue  and  silver,  with  a  golden 
reflect. 

The  specimen  here  figured  and  described  was  caught,  June  1st,  1855,  in  the  Columbia  river, 
and  prepared  by  Dr.  Geo.  Suckley,  under  Gov.  I.  I.  Stevens.  “They  reach,”  says  the 
Dr.,  “  a  weight  of  40  to  50  pounds  ;  those  of  30  pounds  being  quite  common.” 

References  to  the  figures. — Plate  LXVII,  fig.  1,  represents  Salmo  quinnat,  reduced  from  a 
specimen  about  seventeen  inches  in  total  length. 

Fig.  2  is  a  scale  from  the  dorsal  region,  midway  between  the  dorsal  fin  and  the  lateral  line. 

Fig.  3,  a  scale  of  the  lateral  line. 

Fig.  4,  a  scale  from  the  abdominal  region,  midway  between  the  lateral  line  and  the  insertion 
of  the  ventrals. 

Figs.  2 — 4  are  magnified  views. 
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3.  SALMO  SPECTABILIS,  Grd. 

Spec.  Char. — Body  sub-fusiform  in  profile,  very  much  compressed,  the  head  forming  about  the  fourth  of  the  total  length. 
Maxillar  bone  curved,  extending  to  a  vertical  line  passing  somewhat  posteriorly  to  the  entire  orbit.  Anterior  margin  of  dorsal 
fin  a  little  nearer  the  extremity  of  the  snout  than  the  base  of  the  caudal.  Bluish  grey  above  ;  silvery  beneath.  Dorsal  region 
and  upper  portion  of  the  flanks  spread  over  with  light  spots. 

Syn. — Salmo  spectabilis,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  218. 

The  only  specimen  which  we  have  before  us  being  in  a  rather  precarious  state  of  keeping, 
our  description  of  the  species  must,  of  course,  remain  incomplete.  All  the  fins  being  broken 
off  from  their  very  base,  the  length  and  shape  of  the  caudal  could  not  be  ascertained.  The 
abdomen  itself  is  ruptured,  and  all  the  viscera  are  lost.  In  its  general  appearance  it  resembles 
Salmo  lioodii  most ;  is,  however,  distinguished  from  it  by  a  more  elongated  and  conical  head, 
hence  a  mouth  more  deeply  cleft  and  the  maxillary  extending  further  back. 

The  body  is  gracefully  elongated,  very  much  depressed,  and  fusiform  in  its  outline,  seen  in 
profile.  The  head,  which  is  elongated  and  sub-conical,  enters  three  times  and  a  half  in  the 
length,  the  caudal  fin  excluded,  whilst  in  S.  lioodii  it  enters  six  times  and  a  half  in  the  total 
length.  The  mouth  is  deeply  cleft,  and  both  jaws  are  even  anteriorly.  The  teeth  are 
conspicuous  and  acerated  ;  the  largest  may  be  observed  upon  the  dentary  (lower  jaw)  ;  the  next 
in  size  are  those  of  the  premaxillar  (intermaxillar),  on  which  bones  there  are  but  few  ;  the 
maxillar  teeth  are  very  much  alike  to  those  on  the  pterygoidian  bones,  but  are  somewhat  less 
acerated  and  a  little  stouter ;  they  occupy  most  of  the  limb  of  the  maxillary,  leaving  a  free  space 
posteriorly  equal  to  that  situated  behind  the  premaxillary,  likewise  toothless.  The  pterygoidian 
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teeth  occupy  nearly  the  whole  length  of  the  hone.  On  the  vomer  the  teeth  are  but  few  and 
less  conspicuous  than  any  of  those  above  mentioned.  The  lingual  teeth,  three  in  each  series, 
are  nearly  as  large  as  on  the  lower  jaw.  The  eye  is  well  developed,  sub-circular  in  shape,  its 
horizontal  diameter  being  contained  about  five  times  in  the  length  of  the  sides  of  the  head. 
The  vertical  diameter  of  the  opercle  is  nearly  one-third  more  than  the  transversal ;  that  bone 
is  broader  inferiorly  than  superiorly.  The  sub-opercle  is  half  the  size  of  the  former. 

The  scales  are  small,  sub-elliptical  in  their  horizontal  diameter,  and  imbricated  so  as  to 
conceal  half  of  their  surface.  The  lateral  line  is  formed  of  very  conspicuous  tubes,  and  runs 
along  the  middle  of  the  flanks,  from  the  thoracic  arch  to  the  base  of  the  caudal,  in  a  nearly 
straight  line. 

The  color,  we  venture  to  say,  is  very  much  altered  on  the  specimen  before  us.  The  upper 
regions  seems  to  indicate  a  ground  of  a  bluish  grey,  becoming  lighter  along  the  sides,  and 
still  more  so  under  the  abdomen.  Over  the  sides  are  distributed  spots  of  a  yellowish  hue  in 
the  shape  of  large  drops  scattered  all  over  from  head  to  tail.  Whether  these  spots  extended 
over  the  head  and  fins  we  are  at  a  loss  to  know  under  the  present  circumstances. 

Ste.  Mary’s  Mission,  where  the  specimen  here  described  was  collected,  is  situated  in  the 
Flathead  valley,  upon  the  upper  tributaries  of  the  northern  branch  of  the  Columbia  river. 
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FARIO,  Yalenc. 

Gen.  Char. — Possesses  all  the  characters  of  the  salmons,  differing  from  the  latter  by  the  presence  of  but  one  row  of  teeth 
upon  the  shaft  of  the  vomer.  The  rest  of  the  bones  forming  the  upper  roof  of  the  mouth  being  toothless. 

Syn. — Fario,  Yalenc.  in  Cuv.  Sf  Val.  Hist.  nat.  des  Poiss.  XXI,  1848,  277. — Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII, 
1856,  218. 

The  species  of  this  genus  are  apparently  more  numerous  in  North  America  than  in  the  Old 
World.  The  “salmon  trout”  and  the  “common  trout”  of  the  settlers  of  Oregon  are 
examples  of  this  group.  The  European  “lake  trout”  belongs  to  this  same  type. 

1.  FARIO  AURORA,  Grd. 

Plate  LXVIIL 

Spec.  Char.— Body  fusiform,  compressed  ;  head  forming  the  fourth  of  the  total  length,  caudal  fin  excluded.  Upper  jaw 
longest.  Maxillary  gently  undulating ;  its  posterior  extremity  extending  to  a  vertical  line  passing  considerably  behind  the 
entire  orbit.  Anterior  margin  of  dorsal  fin  equidistant  between  the  tip  of  the  snout  and  the  base  of  the  caudal.  Ground  color 
greyish  silvery  above  ;  sides  and  belly  yellowish  orange  ;  dorsal  fin  spotted. 

Syn. — Fario  aurora,  Grd.  in  Proc.  Acad.  nat.  Sc.  Philad.  VIII,  1856,  218. 

Salmo  aurora,  Grd.  MS. 

Red  char,  Lewis  &  Clark. 

The  specimens  upon  which  our  description  is  based  measures  something  over  eleven  inches  in 
total  length.  The  body  is  compressed  and  the  back  rounded  ;  the  greatest  depth,  taken  in 
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advance  of  the  dorsal  fin,  enters  four  times  and  a  half  in  the  total  length.  Its  profile  is 
fusiform.  The  head  is  rather  small  and  conical,  forming  the  fourth  of  the  entire  length, 
excluding  the  caudal  fin  ;  the  snout  is  rounded,  sub-conical,  protruding  beyond  the  lower  jaw. 
It  is  probable  that  in  larger  specimens  it  protrudes  a  great  deal  more,  and  especially  more  so  in 
the  male  than  in  the  female.  The  mouth  is  deeply  cleft ;  the  maxillary  is  rather  narrow,  and 
its  free  extremity  extends  to  a  vertical  line  passing  considerably  behind  the  orbit.  The  teeth  are 
but  moderately  developed  and  very  acute.  An  irregular  row  may  be  observed  upon  the  shaft  of 
the  vomer,  and  a  few  smaller  ones  on  the  front  of  the  same  hone.  The  lingual  series  are 
parallel.  The  eye  is  of  moderate  development,  sub-circular  in  shape  ;  its  horizontal  diameter 
being  contained  about  four  times  and  a  half  in  the  length  of  the  side  of  the  head.  The  opercle 
is  much  higher  than  broad,  and  narrower  above  than  below  ;  its  situation  being  very  oblique. 
The  sub-opercle  is  gracefully  rounded  exteriorly  and  hut  moderately  developed.  The  branchi- 
ostegals  are  eleven  on  either  side.  The  anterior  margin  of  the  dorsal  is  equidistant  between 
the  snout  and  the  insertion  of  the  caudal  fin  ;  its  height  is  equal  to  its  base,  hut  its  posterior 
margin  is  not  quite  the  half  of  the  anterior  ;  it  is  composed  of  twelve  rays,  the  anterior  two  of 
which  being  rudimentary.  The  adipose  fin  is  very  slender,  and  situated  opposite  the  posterior 
portion  of  the  anal.  The  latter  is  deeper  than  long,  hut  resembles  the  dorsal  in  its  general 
outline  ;  it  contains  thirteen  rays,  the  anterior  two  of  which  being  likewise  rudimentary.  The 
posterior  margin  of  the  caudal  is  furcated  ;  the  length  of  that  fin  enters  about  seven  times  and  a 
half  in  the  entire  length  of  the  fish.  The  origin  of  the  ventrals  is  situated  opposite  the  fourth 
developed  ray  of  the  dorsal  or  sixth  in  the  series ;  these  fins  are  composed  of  nine  rays,  the  tips 
of  which  do  not  quite  extend  as  far  posteriorly  as  the  tips  of  the  posterior  rays  of  the  dorsal. 
The  pectorals  are  rather  small,  broad  upon  their  exterior  and  expanded  margin,  and  composed 
of  fourteen  rays. 

Br.  11 :  11 ;  D  12  ;  0  ;  A  13  ;  C  8,  1,  9,  8,  1,  7  ;  V  9  ;  P  14. 

The  rays  in  all  the  fins  are  bifurcated  or  branched,  with  the  exception  of  the  external  caudal 
rays,  and  the  rudimentary  ones,  as  a  matter  of  course. 

The  scales  are  of  hut  moderate  development ;  they  are  sub-elliptically  elongated,  somewhat 
irregular  in  their  outline,  and  imbricated  for  nearly  the  half  of  their  longitudinal  diameter. 
Those  constituting  the  lateral  line  are  more  elongated  than  the  rest,  with  the  concentric  stria 
obliterated  upon  their  posterior  margin  (fig.  30.) 

The  coloration  as  observed  on  specimens  preserved  in  alcohol  is  very  much  altered  indeed.  A 
uniform  greyish  tint  seem  to  pervade  all  over  the  dorsal  region.  The  sides  are  silvery,  whilst 
the  abdomen  appears  to  have  been  of  a  deep  orange,  which  is  traceable  over  the  lower  fins. 
The  upper  surface  of  the  head  is  uniform  greyish  black,  whilst  the  cheeks  and  opercular 
apparatus  are  of  a  pure  silver  hue.  The  dorsal  fin  alone  exhibits  black  spots  ;  the  latter  may 
have  existed  on  the  caudal  fin. 

Specimens  of  this  species  were  collected  at  Astoria,  Oregon  Territory,  by  Lieut.  W.  P. 
Trowbridge. 

References  to  the  figures. — Plate  LXVIII,  fig.  1,  represents  Fario  aurora ,  somewhat  reduced 
in  size. 

Fig.  2  is  a  scale  from  the  dorsal  region  taken  midway  between  the  lateral  line  and  the 
dorsal  fin. 

Fig.  3,  a  scale  of  the  lateral  line. 
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Fig.  4,  a  scale  from  the  abdominal  region  midway  between  the  lateral  line  and  the  insertion 
of  the  ventral  fins. 

Figs.  2 — 4  are  magnified  views. 
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2.  FARIO  TSUPPITCH,  G-rd. 

Plate  LXIX,  Figs.  1 — 4. 

Spec.  Char. — Body  very  much  elongated,  compressed,  fusiform  in  profile  ;  head  forming  about  the  sixth  of  the  total  length. 
Snout  rounded,  with  the  jaws  sub-equal.  Maxillary  gently  curved,  dilated  posteriorly,  and  extending  to  a  vertical  line  passing 
slightly  behind  the  orbit.  Anterior  margin  of  dorsal  fin  nearer  the  extremity  of  the  snout  than  the  insertion  of  the  caudal  fin. 
Ground  color  of  dorsal  region  olivaceous,  clouded  with  bluish  brown,  and  scattered  about  with  roundish  black  spots  which 
extend  over  the  dorsal,  the  adipose,  and  the  caudal  fins.  Upper  surface  of  head  bluish  black.  Sides  and  inferior  region 
of  the  body  unicolor,  yellowish  brown  ;  inferior  fins  unicolor  also.  Sides  of  head  yellowish. 

Syn. — Salmo  tsuppitch,  Richards,  Faun.  Bor.  Amer.  IV,  1836,  224. — DeKay,  New  Y.  Faun.  IV,  1842. — Storer,  Synops. 

1846,  197. 

Fario  tsuppitch,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  218. 

Salmon  trout,  Vernacular  ;  Shooshines,  Walla-Walla  ;  Icquansek,  Wasco  Indians. 

The  general  aspect  of  this  fish  is  very  much  elongated  and  quite  compressed,  the  profile 
being  sub-fusiform,  the  depth  diminishing  but  very  gradually  towards  the  caudal  fin:  The 
greatest  depth  taken  in  advance  of  the  dorsal  fin  is  contained  about  six  times  and  a  half  in  the 
total  length,  whilst  the  least  depth,  on  the  peduncle  of  the  tail,  enters  in  that  same  length 
about  twelve  times.  The  depth  is  very  uniform  between  the  dorsal  fin  and  the  head.  The 
head,  which  constitutes  the  sixth  of  the  total  length,  is  convex  superiorly,  rounded  upon  the 
snout,  with  both  jaws  equal.  The  posterior  extremity  of  the  maxillary  extends  to  a  vertical 
line  drawn  at  a  very  short  distance  from  the  posterior  rim  of  the  orbit.  The  posterior  limb  of 
that  bone  is  quite  dilated  and,  as  usual,  rounded  ;  its  teeth  are  the  smallest,  that  is,  more 
slender  than  even  the  vomerine  and  pterygoidian.  Along  the  shaft  of  the  vomer  the  series 
is  somewhat  irregular.  The  orbit  is  of  moderate  size  and  circular  in  shape  ;  its  diameter 
entering  about  five  times  and  a  half  or  six  times  in  the  length  of  the  side  of  the  head,  and 
about  once  and  a  half  in  advance  of  its  anterior  rim.  The  limb  of  the  preopercle  is  quite 
dilated  upon  its  convexity ;  the  opercle  and  sub-opercle  both  being  very  well  developed,  the 
latter  being  nearly  half  the  size  of  the  former.  The  branchiostegals  are  stout,  short,  and 
flattened,  thirteen  on  the  left  side  and  twelve  on  the  right. 

The  dorsal  fin  is  a  little  higher  anteriorly  than  long  upon  its  base  ;  its  posterior  margin  is 
equal  to  half  its  base,  whilst  the  upper  margin  is  sub-concave.  The  adipose  is  narrower  upon 
its  base  than  upon  its  middle  ;  its  extremity  extends  a  little  more  backwards  than  the  tip 
of  the  posterior  rays  of  the  anal.  The  caudal  is  broad  and  well  developed,  and  somewhat 
crescent-shaped  posteriorly  ;  it  constitutes  the  seventh  of  the  total  length.  The  anal  is  deeper 
upon  its  anterior  margin  than  long  ;  its  posterior  margin,  however,  being  but  the  third  of  the 
anterior,  the  shape  of  that  fin  differing  considerably  from  the  dorsal,  although  its  external  margin 
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is  likewise  sub-concave.  The  ventrals  are  well  developed  and  inserted  opposite  the  middle  of 
the  dorsal.  The  pectorals  are  longer  than  the  ventrals,  and,  like  the  latter,  conspicuously 
developed.  The  formulae  of  the  rays  is  as  follow  : 

Br.  13  :  12  ;  D  13,  0  ;  A  14  ;  C  5,  1,  9,  8,  1,  4  ;  V  10  ;  P  14. 

The  anterior  two  rays  in  both  the  dorsal  and  anal  fins  are  rudimentary  ;  the  accessories  in 
the  caudal  may  prove  more  numerous,  since  our  investigations  were  conducted  upon  a  prepared 
skin. 

The  scales  are  of  medium  size,  sub-elliptical,  longer  than  deep,  and  somewhat  irregular  in 
the  lateral  line,  which  runs  nearly  straight  along  the  middle  of  the  flanks.  The  dorsal  scales 
are  a  little  smaller  than  the  abdominal  ones ;  the  concentric  stria  in  all  of  them  being  obliterated 
upon  their  posterior  margins. 

The  ground  color  of  the  dorsal  region  is  olivaceous,  clouded  with  bluish  brown  undefined 
patches,  and  scattered  over  with  roundish  black  spots,  of  which  a  few  only  are  observed  below 
the  lateral  line.  The  sides  and  inferior  region  of  the  body  are  unicolor,  yellowish  brown.  The 
dorsal  fin,  the  adipose,  and  the  caudal  are  densely  spotted  with  black,  whilst  the  inferior  fins 
are  unicolor.  The  upper  surface  of  the  head  is  bluish  black  ;  the  sides  being  yellowish  brown, 
like  the  flanks. 

The  above  description  and  the  figure  annexed  thereto  were  made  from  a  preserved  skin. 
The  specimen,  which  is  two  feet  and  two  inches  in  total  length,  was  caught  at  Fort  DaBes, 
Columbia  river,  and  preserved  by  Dr.  Geo.  Suckley,  under  Gov.  I.  I.  Stevens.  The  following 
is  from  Dr.  Suckley’s  notes  : 

11  Fort  Dalles ,  0.  T.,  April  5,  1855. — A  female  salmon  trout;  weight  five  pounds  ;  length 
twenty-six  inches,  girth  eleven  inches  ;  specimen  of  average  size  ;  was  full  of  roe  nearly 
mature.  Tail  and  upper  fins  olive  (yellowish),  spotted  with  round  and  oval  black  spots,  about 
two  lines  in  diameter.  Upper  part  of  head  and  back  rich  olive  ;  scales  reflecting  bright  silver. 
A  dark  pink  or  salmon  colored  band  extends  its  whole  length  on  each  side  both  above  and 
below  (including)  the  lateral  line.  This  last  may  be  a  post  mortem  change.  Belly  silvery 
white.  Iris  golden.  Chin  white.  Dorsal  fin  same  as  tail.  Yentrals  and  anal  yellowish  and 
vermilion  ;  pectorals  darker.  Flesh  reddish  cream  colored.  Walla-Walla  name,  Shooshines  ; 
Wasco  name,  Icquansek  (last  syllable  gutteral  ‘ighk’).” 

This  quotation  shows  how  much  the  coloration  may  be  altered  on  specimens  either  prepared 
as  skins  or  else  preserved  whole  in  alcohol. 

References  to  the  figures. — Plate  LXIX,  fig.  1,  represents  the  female  sex  of  Fario  tsuppitch, 
considerably  reduced. 

Fig.  2  is  a  scale  from  the  dorsal  region.  Fig.  3,  a  scale  from  the  lateral  line.  Fig.  4,  a 
scale  from  the  abdominal  region.  Figs.  2 — 4  being  magnified  views. 
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3.  FARIO  ARGYREUS,  Grd. 

Plate  LXX. 

Spec.  Char. — Body  very  much  compressed,  rather  deep  upon  its  middle  region,  and  quite  tapering  posteriorly.  Head 
moderate,  constituting  the  fifth  of  the  entire  length.  Jaws  equal.  Maxillary  slightly  curved  ;  its  free  extremity  extending  to 
a  vertical  line  drawn  posteriorly  to  the  orbit.  Anterior  margin  of  dorsal  fin  nearer  the  extremity  of  the  snout  than  the  insertion 
of  the  caudal  fin.  Bluish  grey  above  ;  silvery  along  the  middle  of  the  flanks  ;  yellowish  beneath. 

Syn. — Fario  argyreus,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  218. 

Salmo  argyreus,  Grd.  Ms. 

The  specimens  before  us  are  about  ten  inches  in  total  length.  The  body  is  very  much 
compressed  or  flattened  laterally,  with  its  outline  sub-fusiform,  tapering  considerably  towards 
the  tail.  The  head  is  compressed  also,  otherwise  it  would  be  sub-conical,  since  the  snout  is 
obtusely  rounded  and  both  jaws  equal.  The  mouth  is  silghtly  oblique  and  but  moderately  cleft; 
the  posterior  free  extremity  of  the  maxillary  extending  to  a  vertical  line  drawn  at  a  short  distance 
behind  the  orbit.  The  teeth  are  very  weak  and  inconspicuous.  The  longitudinal  diameter 
of  the  eye  is  contained  five  times  in  the  length  of  the  sides  of  the  head  ;  about  once  and  a  third 
in  advance  of  the  anterior  rim  of  the  orbit.  The  sub-opercle  is  very  much  developed,  quite 
oblique  in  its  position,  and  considerably  overlapped  by  the  opercle.  There  are  fifteen 
branchiostegals  on  the  left  side  and  fourteen  on  the  right,  short  and  flattened. 

The  fins  are  moderately  developed  ;  the  caudal  is  deeply  furcated  and  constitutes  about  the 
sixth  of  the  total  length.  The  dorsal  is  higher  than  long,  and  its  posterior  margin  less  than 
half  the  height  of  the  anterior  ;  its  first  two  rays  are  but  rudiments,  and  the  anterior  margin 
of  that  fin  is  nearer  the  extremity  of  the  snout  than  the  insertion  of  the  caudal  fin.  The 
adipose  is  very  slender,  opposite  the  posterior  portion  of  the  anal  and  extends  a  little  beyond 
the  latter.  The  anal  is  longer  than  deep,  its  depth,  moreover,  diminishing  rapidly  backwards  ; 
its  external  margin  being  sub-concave.  The  insertion  of  the  ventrals  takes  place  opposite  to 
the  fourth  developed  ray  of  the  dorsal  or  the  sixth  in  the  series.  The  pectorals  are  slender 
and  their  rays  bifurcated  also.  The  rays  of  the  other  fins  are  similarly  bifurcated  or  branched, 
and  in  the  caudal  usually  more  so  than  elsewhere. 

Br.  15  :  14  ;  D  12 ;  0  ;  A  17  ;  C  5,  1,  9,  8,  1,  6  ;  Y  10  ;  P  15. 

The  scales  are  of  moderate  development,  elongated,  more  or  less  irregular  in  their  outlines  ; 
the  concentric  stria  either  becoming  obsolete  or  else  disappearing  entirely  upon  their  posterior 
extremity.  The  lateral  line  takes  a  straight  course  from  the  upper  portion  of  the  opercular 
apparatus  to  the  base  of  the  caudal  fin,  being  nearer  to  the  dorsal  than  the  abdominal  outline, 
until  it  reaches  the  peduncle  of  the  tail  where  it  becomes  absolutely  median. 

The  dorsal  region  is  bluish  or  purplish  grey,  with  a  metallic  lustre  ;  the  middle  of  the  flanks 
are  silvery  white,  or,  perhaps,  of  a  quicksilver  hue  ;  whilst  the  belly  is  yellowish,  with  a 
metallic  lustre  also.  The  upper  region  of  the  head  is  blackish  or  bluish  black  ;  its  sides  and 
the  opercles  being  gold  and  silver.  The  fins  are  unicolor  ;  the  dorsal  and  caudal  greyish  olive 
and  darker  than  the  anal,  ventrals,  and  pectorals,  which  are  greyish  yellow. 

The  specimens  from  which  our  plate  is  drawn  was  collected  at  Cape  Flattery,  W.  T.,  hy  Lt. 
W.  P.  Trowbridge.  Another  was  obtained  at  Fort  Steilacoom,  Puget’s  Sound,  W.  T.,  by  Dr. 
George  Suckley. 

References  to  the  figures—  Plate  LXX,  fig.  1,  represents  Fario  argyreus ,  size  of  life.  Fig.  2 
exhibits  a  scale  from  the  dorsal  region,  midway  between  the  lateral  line  and  the  dorsal  fin. 
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Fig.  3  is  a  scale  from  tlie  lateral  line.  Fig.  4,  a  scale  from  the  abdominal  region,  midway 
between  the  lateral  line  and  the  ventral  fins.  Figs.  2 — 4  are  magnified  views. 

List  of  specimens. 


Catal. 

No. 

No.  of 

spec. 

Age. 

Locality. 

When 

collected. 

Whence  obtained. 

Nature  of 

specimen. 

Collected  by — 

579 

1 

Adult. 

Cape  Flattery,  Oregon - 

J.854 

Lt.  W.  P.  Trowbridge. 

Alcoholic. 

Lt.  Trowbridge _ 

580 

1 

Adult. 

Puget’s  Sound,  W.  T _ 

1853 

Gov.  1. 1.  Stevens _ 

_ _ do - 

Dr.  Geo.  Suckley.... 

4.  FARIO  OA4RBSBRI,  Grd. 

Plate  LXXI,  Figs.  1—4. 

Spec.  Char. — Body  fusiform  in  profile,  very  compressed  ;  head  comprised  four  times  in  the  length,  the  caudal  fin  excluded. 
Upper  jaw  longest ;  maxillary  curved,  extending  to  a  vertical  line  intersecting  the  posterior  rim  of  the  orbit.  Anterior  margin 
of  dorsal  equidistant  between  the  extremity  of  the  snout  and  the  base  of  the  caudal.  Caudal  fin  furcated.  Back  silvery  grey, 
sides  silvery,  and  belly  yellowish  white.  Body  obsoletely  spotted  with  black  ;  similar  black  spots  on  the  dorsal  and  caudal  fins . 

Stn. — HI,  1830,  D^r.---DiG-r,vv^-New  Y.  Fauna-,  IV,  iat‘3,  343.  -tStoreii, 
SyTnrpTr  1616,  IDS.  c '  ac. 

Fm&x^uxcdlisfl,  Grft&vdB-Pfoe.  Acad.  Nil.  fim  ■  / #  L^r/ 

The  body  is  fusiform  in  its  outline,  but  very  much  compressed  and  thin,  giving  it  a  much 
narrower  back  than  is  generally  the  case  with  its  congeners.  The  bead  constitutes  the  fourth  of 
the  entire  length,  excluding  the  caudal  fin  ;  it  is  sub-conical  in  shape,  anteriorly  rounded,  the 
upper  jaw  slightly  overlapping  the  lower.  The  mouth  is  moderately  cleft,  the  posterior 
extremity  of  the  maxillary  extending  to  a  vertical  line  drawn  inwardly  to  the  posterior  rim  of 
the  orbit,  as  in  Fario  cldrldi.  The  teeth  generally  are  less  developed  than  in  the  latter,  in 
which  respect  it  resembles  Fario  argyreus.  Those  on  the  tongue  are  exiguous  and  far  apart  in 
either  row  ;  the  pterygoidian  teeth  are  a  little  smaller  than  the  dentar  and  maxillar  ones  ;  the 
vomerians  are  the  stoutest  of  all,  at  least  those  which  exist  along  the  shaft  of  that  hone  ;  for,  on 
the  front  they  are  not  conspicuous  at  all.  The  eye  is  elongated,  sub-elliptical ;  its  diameter  being 
contained  five  times  and  a  half  in  the  length  of  the  sides  of  the  head,  and  about  once  and  a  half 
in  advance  of  its  anterior  rim.  The  nostrils  are  situated  towards  the  upper  surface  of  the  rostrum, 
nearer  the  orbit  than  the  extremity  of  the  snout ;  the  anterior  aperture  is  sub-circular  and 
larger  than  the  posterior.  Twelve  branchiostegal  rays  may  be  observed  on  either  side. 

The  greatest  depth  of  the  body,  taken  in  advance  of  the  dorsal  fin,  is  equal  to  the  length  of 
the  head  ;  hence  enters  four  times  in  the  length,  the  caudal  fin  excluded.  The  anterior  margin 
of  the  dorsal  is  equidistant  between  the  snout  and  the  insertion  of  the  caudal  fin  ;  its  height 
anteriorly  is  nearly  equal  to  its  length.  The  adipose  is  slender  and  placed  opposite  the  posterior 
portion  of  the  anal.  The  caudal  fin  is  furcated  and  constitutes  a  little  more  than  the  seventh  of 
the  total  length.  The  anal  has  the  general  shape  of  the  dorsal,  but  it  is  deeper  anteriorly  than 
it  is  long.  The  origin  of  the  ventrals  is  placed  opposite  the  third  ray  of  the  dorsal,  but  the  tip 
of  its  rays  do  not  extend  posteriorly  as  far  as  the  tip  of  the  posterior  rays  of  the  dorsal.  The 
^  40  a 
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pectorals  are  small  and  lanceolate.  The  rays  of  all  the  fins  are  more  or  less  branched  or  bifur¬ 
cated  ;  their  formula  reads  : 

Br.  12  :  12  ;  D  13  ;  0  ;  A  13 ;  0  7,  1,  9,  8,  1,  6  ;  V  IT;  P  13. 

The  anterior  two  rays  in  the  dorsal  fin  are  rather  rudimentary,  and  so  is  the  anterior  one  in 
both  the  anal  and  the  ventrals. 

The  scales  are  small,  though  not  of  the  smallest  kind  in  the  genus.  Their  form  varies 
according  to  the  regions  where  observed  :  on  the  dorsal  region  they  are  sub-elliptically  elongated, 
broader  anteriorly  than  posteriorly  ;  in  the  lateral  line,  though  similarly  elongated,  they  are 
narrow  and  rather  pointed  anteriorly,  and  broad  and  rounded  posteriorly ;  on  the  abdominal 
region  they  are  deeper  than  long  and  vertically  sub-elliptical.  Their  central  portion  is  cellular 
in  those  of  the  dorsal  and  abdominal  regions  (figs.  2  &  4),  whilst  the  concentric  stria  are 
obliterated  posteriorly  in  those  of  the  lateral  line  (fig.  3). 

This  species  is  almost  unicolor  ;  the  back  is  silvery  grey,  whilst  the  sides  are  of  a  pure  silvery 
hue  and  the  belly  yellowish  white.  The  body  is  indistinctly  speckled  with  black  ;  black  spots 
of  a  more  conspicuous  character  are  observed  upon  the  dorsal  and  caudal  fins,  also  at  the  end  of 
the  tail.  The  inferior  fins  are  greyish  upon  their  base,  and  olivaceous  towards  their  margins. 

The  specimen  figured  and  described  was  collected  by  Dr.  Newberry,  in  Klamath  river,  Oregon. 

References  to  the  figures. — Plate  LXXI,  fig.  1,  represents  Fario  gairdneri,  size  of  life. 
Pig.  2  is  a  scale  from  the  dorsal  region,  midway  between  the  lateral  line  and  the  dorsal  fin. 
Fig.  3,  a  scale  from  the  lateral  line.  Fig.  4,  a  scale  from  the  abdominal  region,  midway  be¬ 
tween  the  lateral  line  and  the  insertion  of  the  ventral  fins.  Figs.  2 — 4  are  magnified 
views. 


List  of  specimens. 


Ca.tal. 

No  of 

Locality. 

When  i  Whence  obtained. 

Nature  of 

Collected  by — 

No. 

spec. 

collected. 

specimen. 

578 

i 

Klamath  river,  Oregon.. 

1855  ^  Lt.  R.  S.  Williamson _ 

Alcoholic. . 

Dr.  John  S.  Newberry... 

5.  FARIO  CLARKII,  Grd. 

Plate  LXXI,  Figs.  5 — 8. 

Spec.  Char.— Body  sub-fusiform  ;  head  well  developed,  forming  the  fifth  of  the  total  length.  Maxillary  slightly  bent, 
extending  to  a  vertical  line  drawn  inwardly  to  the  posterior  rim  of  the  orbit.  Jaws  equal.  Anterior  margin  of  dorsal  fin  a  little 
nearer  the  extremity  of  the  snout  than  the  insertion  of  the  caudal  fin.  Back  bluish  grey  ;  upper  surface  of  head  blackish  grey  ; 
sides  silvery  grey  ;  fins  ash  grey;  dorsal  and  caudal  spotted.  Upper  regions  of  head  and  body  studded  with  irregular  black  spots 
or  specks. 

Syn. — Sa'mo  clarkii,  Richards.  Faun.  Bor.  Amer.  Ill,  1836,  224. — Storer,  Synops.  1846,  197. 

Fario  clarkii,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  219. 

The  profile  of  the  body  is  fusiform  ;  the  head  is  sub-conical  and  proportionally  well  developed, 
forming  about  the  fifth  of  the  total  length.  The  body  itself,  though  compressed  as  usual  in  this 
genus,  is  rather  full,  and  the  sides  sub-convex  instead  of  flattened.  The  mouth  is  moderately 
cleft ;  the  jaws  being  even  anteriorly  and  the  posterior  extremity  of  the  maxillary  extending  to 
a  vertical  line  passing  inwardly  to  the  posterior  rim  of  the  orbit.  The  teeth  are  acute  and 
conical,  largest  on  the  tongue  ;  those  on  the  lower  jaw  (dentary)  are  nearly  equal  in  size,  the 
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rest  do  not  materially  differ  from  each  other.  The  eye  is  large  and.  circular,  its  diameter  being 
contained  about  four  times  in  the  length  of  the  sides  of  the  head,  exactly  once  in  advance  of  its 
anterior  rim,  for,  the  snout  is  blunt  and  rounded  off.  The  upper  part  of  the  opercle  is  narrow, 
gradually  widening  towards  the  sub-opercle,  which  is  largely  developed  and  almost  as  large  as 
the  opercle  ;  the  longest  diameter  of  the  two  being  nearly  at  right  angle  with  one  another. 
There  are  eleven  flattened  branchiostegal  rays. 

The  anterior  margin  of  the  dorsal  fin  is  situated  a  little  nearer  the  extremity  of  the  snout 
than  the  base  of  the  caudal  fin.  The  fin  itself  is  a  little  higher  than  long,  composed  of  fifteen 
articulated  rays,  the  anterior  one  being  a  mere  rudiment,  whilst  the  others  are  branched  and 
well  developed  The  adipose  is  slender  and  situated  opposite  the  posterior  portion  of  the  anal, 
but  extending  further  hack.  The  caudal  is  furcated  or  rather  concave  posteriorly;  the  anal 
is  shaped  like  the  dorsal,  though  smaller.  The  ventrals  are  not  preserved  upon  the  specimen 
before  us  ;  even  their  insertion  has  been  carried  away  by  the  rupture  of  the  abdomen,  but  on 
specimens  from  Fort  Dallas  their  insertion  is  nearly  opposite  the  anterior  third  of  the  dorsal  fin. 
The  pectorals  are  rather  small,  and  inserted  towards  the  inferior  part  of  the  thorax  ;  the  upper 
two  rays  are  the  largest,  the  others  diminish  gradually  towards  the  inferior  edge  of  that  fin. 

Br.  11 :  11  ;  D  15  ;  0  ;  A  13  ;  C  12,  1,  8,  7,  1,  10  ;  V  ?  ;  P  14. 

The  scales  are  proportionally  well  developed  without  being  large  ;  they  are  irregular  in  their 
outline,  sub-circular,  longer  than  deep  above  the  lateral  line  and  nearly  as  deep  as  long  below 
it,  and  imbricated  for  nearly  the  third  of  their  surface.  The  lateral  line  takes  a  straight  course 
along  the  middle  of  the  flanks. 

The  ground  color  of  the  upper  regions  is  bluish  grey,  with  a  purplish  reflection  ;  the  sides  are 
silvery  grey  and  the  abdomen  white.  The  upper  surface  of  the  head  is  black ;  the  dorsal  region 
above  the  lateral  line  is  studded  with  irregular  black  spots  and  specks,  extending  likewise  to 
almost  the  entire  surface  of  the  dorsal  and  to  the  base  of  the  caudal.  Along  the  tail  they  are 
also  observed  a  little  way  beneath  the  lateral  line.  The  specimen  figured  and  described  still 
exhibits  traces  of  the  patches  or  transverse  bands  peculiar  to  the  immature  fish  throughout  this 
family. 

This  species  was  taken  in  Catlapootl  river,  a  tributary  of  the  Columbia,  on  the  2d  of  August, 
1853,  by  Dr.  J.  G-.  Cooper.  Two  specimens,  which  we  refer  to  the  same  species,  were  collected 
by  Dr.  Geo.  Suckley  at  Fort  Dalles,  on  the  Columbia  river.  They  are  smaller  still  than  the 
one  just  described  and  figured  ;  the  lateral  bands  and  patches  are  more  distinctly  marked,  whilst 
the  spots  or  specks  are  much  less  distinct. 

References  to  the  figures. — Plate  LXXI,  fig.  5,  represents  Fario  clarldi,  size  of  life.  Fig.  6, 
a  scale  taken  from  the  dorsal  region.  Fig.  7,  a  scale  from  the  lateral  line.  Fig.  8,  a  scale 
from  the  abdomen.  Figs.  6 — 8  are  magnified. 
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Dr.  Jas.  G.  Cooper . 

316 


U.  S.  P.  E.  E.  EXP.  AND  SUEVEYS — ZOOLOGY — GENEEAL  EEPOET. 


6.  FARIO  STELLATUS,  Grd. 

Plate  LXIX,  Figs.  5 — 8. 

Sfec.  Char. — Body  elongated  and  fusiform ;  head  well  developed,  contained  four  times  and  three-quarters  in  the  total 
length;  jaws  equal;  maxillary  gently  curved,  reaching  a  veitical  line,  drawn  posteriorly  to  the  orbit,  Anterior  margin  of 
dorsal  fin  a  little  nearer  to  the  extremity  of  the  mouth  than  the  insertion  of  caudal  fin.  Back  light  olive ;  belly  light  yellowish 
white.  Bead,  body,  and  fins  profusely  spotted  with  black. 

Syn. — Fario  stellatus,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  219. 

Salmo  stellatus,  Grd. — Opkalloo,  Wasco  Indians. — Common  trout,  Vernacular. 

This  is  one  of  the  most  characteristic  species  of  the  genus  inhabiting  the  northwestern  waters, 
by  the  numerous  spots  which  extend  all  over  its  head,  body,  and  fins.  The  body  is  elongated, 
rather  slender,  compressed,  fusiform  in  its  outline  ;  the  greatest  depth,  taken  in  advance  of  the 
dorsal,  enters  about  six  times  in  the  total  length,  whilst  the  least  depth,  on  the  peduncle  of  the 
tail,  is  a  little  less  than  the  half  of  the  greatest.  The  back  is  rounded. 

The  head  is  proportionally  well  developed,  constituting  the  fifth  of  the  total  length.  It  is 
sub-conical  in  shape,  the  snout  being  rounded,  and  the  jaws  equal  in  length.  The  maxillary 
is  rather  slender  ;  its  posterior  half  lanceolated,  and  slightly  bent  downwards  ;  its  extremity 
extends  to  a  vertical  line  draw  at  a  little  distance  behind  the  orbit.  The  teeth  are  small ;  those 
on  the  shaft  of  the  vomer  are  the  most  robust  of  all,  and  constitute  quite  an  irregular  series. 
The  eye  is  moderate  in  size,  sub-circular  in  shape  ;  its  horizontal  diameter  entering  about  six 
times  in  the  length  of  the  side  of  the  head,  once  and  a  half  in  advance  of  the  anterior  rim  of 
the  orbit.  The  pre-opercle  is  much  deeper  than  wide,  narrower  above  than  below,  and  slightly 
concave  upon  its  external  margin.  The  branchiostegal  rays  are  eleven  on  either  side,  as 
usual  very  flat  and  short. 

The  fins  are  well  developed ;  the  caudal  constitutes  a  little  more  than  the  seventh  of  the 
total  length  ;  it  is  emarginated  upon  its  posterior  margin.  The  dorsal  is  anteriorly  higher 
than  the  whole  fin  is  long  ;  its  posterior  margin  is  equal  to  about  the  half  of  the  height  of  the 
anterior  margin,  which  is  a  little  nearer  the  extremity  of  the  snout  than  the  insertion  of  the 
caudal.  Its  upper  margin  is  nearly  straight.  A  vertical  line  drawn  through  the  middle  of  the 
base  of  the  adipose  would  intersect  the  middle  of  the  anal ;  its  posterior  extremity,  therefore, 
does  not  extend  as  far  as  that  of  the  latter  fin.  The  anal  itself  is  deeper  than  long  also,  but 
its  posterior  margin  is  only  the  third  of  the  depth  of  the  anterior  ;  externally  the  fin  is  either 
straight  or  very  slightly  concave.  The  origin  of  the  ventrals  is  situated  opposite  the  fourth 
developed  ray  of  the  dorsal,  the  sixth  in  the  series  ;  these  fins  are  quite  broad,  and  their  tips 
are  nearly  even  with  the  extremity  of  the  posterior  rays  of  the  dorsal  when  bent  backwards.  As 
to  the  pectorals  they  are  lanceolated,  and  broad  upon  their  middle. 

Br.  11  :  11 ;  D  11  ;  0  ;  A  11 ;  C  5,  1,  9,  8,  1,  4 ;  V  9  ;  P  13. 

The  scales  are  of  moderate  development,  sub-elliptical  or  sub-ovoid,  narrowest  anteriorly  ; 
largest  in  the  lateral  line,  and  smallest  on  the  dorsal  region,  where  they  are  likewise  deeper, 
compared  to  their  length,  than  in  the  lateral  line  and  on  the  abdominal  region.  The  concentric 
stria  are  obliterated  upon  the  centre  of  the  scale  and  upon  the  posterior  margin  of  those  of  the 
lateral  line  and  abdominal  region.  As  to  the  lateral  line  itself,  it  starts  from  the  posterior 
upper  part  of  the  opercular  apparatus,  and  by  a  downward  curve  reaches  the  middle  of  the 
thoracic  region  ;  hence  straightway  and  median  to  the  base  of  the  caudal  fin.’ 

Specimens  of  this  species  were  collected  on  the  first  of  January,  1855,  Fort  Steilacoom, 
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Puget’s  Sound,  W.  T.,  by  Dr.  George  Buckley ,'who  made  the  following  observations  as  to  their 
coloration:  “  Bands  under  chin  very  pale  and  faint  vermilion  ;  general  appearance  of  the  fish 
exsanguine;  flesh  soft  and  flabby,  as  if  exhausted  from  spawning.  Head,  body,  and  fins  profusely 
spotted  with  black.  Back  light  olive ;  belly  light  yellowish  white.  The  whole  fish  has  a  glistening 
silvery  appearance,  but  not  a  healthy  one ;  it  was  caught  with  metal  squid  in  the  brackish  water 
of  the  junction  of  brook  current  and  tide  water.  Six  weeks  later  (in  February)  I  caught  a  half 
dozen  of  these  fishes  in  one  day,  one  of  which,  a  male,  weighed  two  pounds.  This  I  caught 
with  a  fly ;  it  appeared  almost  overflowing  with  milt,  and  the  females  could  hardly  be  shaken 
without  discharging  plentifully  mature  ova.  I  regret  that  my  departure  from  here  is  so 
immediate  that  I  cannot  institute  thorough  inquiries  concerning  them.  The  settlers  say  that 
the  brook  trout  does  not  run  up  in  large  quantities  from  the  salt  water  until  the  fall.  This  I 
doubt,  as  I  know  of  a  stream,  some  fifteen  miles  from  Fort  Steilacoom,  where  they  are  plentiful 
in  June.  At  any  rate  this  trout  appears  to  be  very  different  in  its  habits  from  our  eastern 
brook  trout.  Its  flesh  is  more  dry,  and  quite  tasteless,  compared  to  the  latter.  It  rises  rapidly 
to  the  fly,  and  appears  to  have  but  little  regard  whether  the  feathers  have  a  natural  appearance 
or  not.” 

Elsewhere  he  says:  “Specimen  caught  in  Steilacoom  creek  ;  water  brackish.  Bands  under 
the  chin  very  pale  vermilion  or  orange ;  general  appearance  of  fish  exsanguine,  probably  owing 
to  the  season  ;  general  aspect  silvery  ;  back  light  olive  ;  belly  light  yellowish  white.  Head, 
fins,  and  body  profusely  spotted  with  black.  Caught  with  the  spoon.” 

And  still  further,  under  date  of  April  8,  after  preparing  a  skin,  the  Doctor  records : 
“  Brook  trout,  called  opskalloo  by  the  Wasco  Indians,  a  male.  Flesh  yellowish  pink.  Spots 
on  the  body  numerous,  irregular,  and  lighter  in  the  centre.  Those  on  dorsal  and  caudal  fin 
like  those  of  salmon  trout  ( Fario  tsuppitch) .  Black  spots  are  also  found  on  the  cheeks,  opercle, 
&c.;  color  of  back  bright  silvery  olive,  becoming  lighter  on  the  sides  and  bright  silver  on  the 
belly.  Pectoral  and  ventral  fins  orange  and  vermilion.  Patch  of  vermilion  on  each  side,  under 
the  chin.”  And  again,  under  same  date:  “  Two  small  brook  trout,  males.  Caught  in  the 
same  stream  as  preceding.  Spots  less  numerous ,  vermilion  bands  and  patches  under  chin 
wanting.  Flesh  white.  They  commenced  to  run  up  this  season  (1855)  about  the  10th  of 
February.” 

The  name  of  “brook  trout”  here  applied  to  this  species  by  Dr.  Suckley  is  merely  optional 
with  him  ;  it  is'  the  “  common  trout  ”  of  the  settlers  of  Oregon  and  Washington  Territories. 

Other  specimens  were  collected  at  Portland,  Oregon  Territory,  by  Dr.  George  Suckley  ;  at 
Shoalwater  bay,  Washington  Territory,  by  Dr.  James  G.  Cooper  ;  both  under  Governor  I.  I. 
Stevens  ;  at  Cape  Flattery,  Washington  Territory,  Astoria,  Oregon  Territory,  and  Humboldt 
bay,  by  Lieutenant  W.  P.  Trowbridge  ;  and  finally,  in  the  upper  Des  Chutes  river,  Oregon  Ter¬ 
ritory,  by  Dr.  John  S.  Newberry,  under  Lieutenant  B.  S.  Williamson. 

References  to  the  figures. — Plate  LXIX,  fig.  5,  represents  Fario  stellatus,  somewhat  reduced 
from  a  specimen  caught  at  Fort  Steilacoom,  Puget’s  Sound.  Fig.  6  is  a  scale  from  the  dorsal 
region,  midway  between  the  dorsal  fin  and  the  lateral  line.  Fig.  7,  a  scale  from  the  lateral 
line  in  the  middle  of  its  course.  Fig.  8,  a  scale  from  the  abdominal  region,  midway  between 
the  lateral  line  and  the  insertion  of  the  ventrals. 
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List  of  specimens. 
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No. 

No.  of 

spec. 

Locality. 

When  col¬ 
lected. 

Whence  obtained. 

Nature  of 
specimen. 

Collected  by — 

/84 

4 

Puget’s  Sound,  W.  T. . . . 

1853 

Gov.  I.  I.  Stevens . 

Alcoholic. 

Dr.  (rfin.  Snc.kley. _ 

585 

1 

Humboldt  bay,  Cal . 

1853 

Lt.  W.  P.  Trowbridge. . . . 

.  •  •  .do.  *  •  • 

f jf..  T’rnwhridcrft. 

586 

2 

Cape  Flattery,  W.  T. . . . 

1854 

r> 

587 

3 

Astoria,  Oregon . 

1854 

588 

6 

1854 

589 

1 

Shoalwater  bay,  W.  T.. 

1853 

Gov.  I.  I.  Stevens . 

_ do. . . . 

1  )r  .Tamps  G  Gnopp)* 

590 

2 

Portland,  Oregon . 

1853 

Dr,  Suck  ley  , , , 

591 

2 

Upper  Des  Chutes  river.. . 

1855 

Lt.  R.  S.  Williamson. . . . 

. . .  .do. . . . 

Dr.  John  S.  Newberry . . 

SALAR,  Y alone. 

Gen.  Char. — All  the  characters  of  the  salmons,  but  differing  from  them  as  well  as  from  the  genus  Fario  in  being  provided 
with  a  double  row  of  teeth  upon  the  shaft  of  the  vomer,  whilst  the  front  of  that  same  bone  is  smooth  and  toothless. 

Stn. — Salar,  Valenc.  in  Cuv.  &{  Val.  Hist.  nat.  des  Pois.  XXI,  1848,  314. — Grd.  in  Proc.  Acad.  Nat.  Sc.,  Philad.  VIII, 
1856,  219. 

There  are  other  trouts,  spotted  or  speckled,  which  are  met  with  in  brooks  and  creeks,  resem¬ 
bling  more  the  “  brook  trout,”  properly  so  called,  than  any  of  the  lake  trouts.  These  constitute 
the  third  subdivision  of  the  genus  Salmo,  to  which  the  name  of  Salar  has  been  applied. 

1.  SALAR  LEWISI,  Grd. 

Plate  LXII. 

Spec.  Char. — Body  rather  thickish  upon  the  middle  region  ;  head  moderate,  constituting  a  little  less  than  the  fifth  of  the 
total  length  ;  maxillary  gently  curved  ;  its  posterior  extremity  reaching  a  vertical  line  drawn  immediately  behind  the  orbit. 
Anterior  margin  of  dorsal  fin  a  little  nearer  the  extremity  of  the  snout  than  the  base  of  the  caudal  fin.  Ground  color  of  the 
upper  region  bluish  grey,  of  the  inferior  region  orange  or  yellow.  The  back,  peduncle  of  the  tail,  dorsal,  adipose  and  caudal 
fins  are  spotted  with  black.  The  belly  and  lower  fins  are  unicolor,  a  deep  orange  hue  existing  along  the  rays,  and  also  in  the 
shape  of  a  dot  upon  the  abdominal  scales,  and  which  disappear  in  alcohol. 

Syn. — Salar  lewisi,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,210. — Salmo  lewisi,  Grd.  Mss. 

The  general  aspect  of  this  fish  is  rather  thickest,  though  the  aspect  of  the  body  is,  upon  the 
whole,  elongated,  with  a  sub-fusiform  outline.  The  body  is  quite  compressed  and  the  back  sub¬ 
rounded  ;  the  greatest  depth,  taken  in  advance  of  the  dorsal  fin,  is  contained  four  times  and  a 
half  in  the  total  length,  whilst  the  least  depth,  on  the  peduncle  of  the  tail,  is  a  little  less  than 
the  half  of  the  greatest  depth. 

The  head,  which  is  of  moderate  development,  is  contained  five  times  and  a  half  in  the  total 
length  ;  it  is  sub-conical  in  shape,  rounded  anteriorly ;  both  jaws  sub-equal,  the  lower  one 
protruding  very  slightly  beyond  the  upper.  The  mouth  is  proportionally  large,  the  free 
extremity  of  the  maxillary  extending  to  a  vertical  line  drawn  posteriorly  to  the  orbit.  The 
maxillary  itself  is  slender  and  slightly  curved.  The  teeth  are  comparatively  small ;  the  largest, 
as  usual,  are  on  the  dentary  and  the  tongue,  the  next  in  size  on  the  shaft  of  the  vomer  and 
pterygoidians,  and,  finally,  on  the  premaxillaries  and  maxillaries,  where  they  are  almost 
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exiguous.  The  eye  is  large  and  circular  ;  its  diameter  is  contained  a  little  over  four  times  in 
the  length  of  the  sides  of  the  head.  The  nostrils  are  very  large  and  nearer  to  the  orbit  than 
the  tip  of  the  snout.  The  inferior  part  of  the  preopercle  is  expanded  ;  its  external  margin 
very  convex ;  the  opercle  is  very  large,  much  deeper  than  wide,  and  a  little  broader  below  than 
above ;  the  sub-opercle  is  rounded  externally ;  the  inter-opercle  is  small.  There  are  twelve 
branchiostegal  rays,  short,  very  broad,  and  flattened. 

The  dorsal  fin  is  higher  than  long  ;  its  upper  outline  is  sub-convex,  and  its  posterior  margin 
is  a  little  lower  than  the  half  of  the  anterior,  which  is  nearer  the  end  of  the  snout  than  the 
insertion  of  the  caudal  fin.  The  adipose  is  well  developed,  rather  slender,  and  does  not  extend 
quite  as  far  as  the  tips  of  the  posterior  rays  of  the  anal.  The  latter  fin  has  the  same  general 
aspect  as  the  dorsal  in  the  convexity  of  its  external  margin.  The  origin  of  the  ventrals  is 
situated  opposite  the  posterior  fourth  of  the  base  of  the  dorsal  ;  the  tips  of  its  rays,  conse¬ 
quently,  extend  further  backwards  than  those  of  the  latter  fin.  The  pectorals  are  broad  and 
lanceolated.  The  caudal  is  sub-crescentic  upon  its  posterior  margin,  and  constitutes  a  little 
more  than  the  seventh  of  the  total  length. 

Br.  12  :  12  ;  D  11 ;  0  ;  A  11 ;  C  6,  1,  9,  9,  1,  5  ;  V  10  ;  P  16. 

The  scales  are  small,  elongated,  sub-elliptical,  narrower  anteriorly  than  posteriorly,  and 
sometimes  very  irregular  in  their  outline. 

The  ground  color  of  the  upper  regions  of  the  head  and  body  is  bluish  grey,  over  which  are 
spread  small  black  spots  or  rather  dots,  extending  over  the  dorsal,  the  adipose,  and  caudal  fins, 
most  crowded  upon  the  latter  ;  the  ground  color  of  these  fins  being  olivaceous,  these  dots  do  not 
extend  beneath  the  lateral  line,  except  on  the  peduncle  of  the  tail.  The  inferior  regions  are  of 
a  deep  orange  tint,  which  extends  over  the  lower  fins,  much  deeper  along  the  rays.  The  sides 
of  the  head  present  a  combination  of  the  bluish  grey  of  the  back  and  the  orange  of  the  belly. 

This  is  the  trout  alluded  to  in  Lewis  and  Clarke’s  “Travels.”  Being  at  the  Falls  of  the 
Missouri,  “  they  caught  half  a  dozen  trouts,  from  sixteen  to  twenty-three  inches  long,  precisely 
resembling  in  form  and  the  position  of  the  fins  the  mountain  or  speckled  trout  of  the  United 
States,  except  that  the  specks  of  the  former  are  of  a  deep  black,  while  those  of  the  latter  are  of 
a  red  or  golden  color.  They  have  long  sharp  teeth  on  the  palate  and  tongue,  and  generally  a 
small  speck  of  red  on  each  side  behind  the  front  ventral  fins  (pectorals  !)  ;  the  flesh  is  of  a  pale 
yellowish  red,  or,  when  in  good  order,  of  a  rose-colored  red.” — (London  edition  of  1814,  p. 
192,  4to.) 

And  further  on,  p.  487,  we  read  :  “  The  mountain  or  speckled  trout  are  found  in  the  waters 
of  the  Columbia,  within  the  mountains.  They  are  the  same  with  those  found  in  the  upper  part 
of  the  Missouri,  but  are  not  so  abundant  in  the  Columbia  as  in  that  river.  We  never  saw  this 
fish  below  the  mountains,  but,  from  the  transparency  and  coldness  of  the  Kooskooskee,  we 
should  not  doubt  of  its  existence  in  that  stream  as  low  as  its  junction  with  the  southeast  branch 
of  the  Columbia.” 

It  would  be  an  interesting  point  to  compare,  side  by  side,  specimens  caught  in  the  Columbia 
with  others  from  the  Missouri.  We  should  not  be  surprised  if  the  result  of  such  a  comparison 
should  refer  the  specimens  from  the  basin  of  the  Columbia  either  to  Fario  gairdneri,  or  else 
prove  a  distinct  species. 
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Specimens  of  this  species  were  collected  by  Dr.  Geo.  Suckley  at  the  Falls  of  the  Missouri 
river,  Rocky  mountains. 

References  to  the  figures. — Piate  LXXII,  fig.  1,  represents  Salar  lewisi,  two-thirds  the  size  of 
life.  Fig.  2,  a  scale  from  the  dorsal  region.  Fig.  3,  a  scale  from  the  lateral  line.  Fig.  4,  a 
scale  from  the  abdominal  region.  Figs.  2 — 4  are  magnified  views. 

List  of  specimens. 


Catal . 

No.  of 

Age. 

Locality. 

When 

| 

Whence  obtained. 

Nature  of  Collected  by — 

No. 

spec. 

1  ■ 

specimen. 

592 

2 

Adult. 

Falls  of  Missouri  river . 

1853 

Gov.  I.  I.  Stevens  . . . . 

Alcoholic.;  Dr  Geo.  Suckley . 

2.  SALAR  VIRGIN ALIS,  Grd. 

Plate  LXXIII,  Figs.  1—4. 

Spec.  Char. — Body  sub-fusiform  in  profile,  otherwise  compressed  ;  head  comprised  about  four  times  in  the  total  length,  the 
caudal  fin  excluded  ;  jaws  sub-equal ;  posterior  extremity  of  maxillary  extending  to  a  vertical  line  intersecting  the  posterior  rim 
of  the  orbit.  Anterior  margin  of  dorsal  nearer  the  extremity  of  the  snout  than  the  insertion  of  the  caudal  fin.  Greyish  brown 
above,  with  a  purplish  reflection  and  sub-circular  black  spots  ;  beneath  olivaceous,  unicolor. 

Syn. — Salar  virginalis,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  220. — Salmo  virginalis,  Grd.  Mss. 


The  body,  which  is  sub-fusiform  when  seen  in  profile,  is  very  much  compressed  ;  its  greatest 
depth,  anterior  to  the  dorsal  fin,  enters  five  times  and  a  quarter  in  the  total  length,  whilst  the 
least  depth,  on  the  peduncle  of  the  tail,  enters  about  eleven  times  in  that  same  length. 

The  head  is  suh-conical  and  proportionally  well  developed,  constituting  the  fourth  of  the 
length  from  the  tip  of  the  snout  to  the  insertion  of  the  caudal  fin.  The  mouth  is  moderately 
cleft,  for,  the  posterior  extremity  of  the  maxillary  reaches  a  vertical  line  drawn  immediately 
posterior  to  the  orbit.  The  teeth  are  small  and  acute,  a  little  larger,  as  usual,  on  the  dentary 
and  the  tongue  than  on  other  hones.  They  become  very  exiguous  along  the  posterior  portion 
of  the  maxillary.  The  snout  is  obtusely  rounded  and  the  jaws  sub-equal,  with  a  proclivity  of 
the  upper  jaw  to  protrude  beyond  the  lower.  The  eye  is  large,  sub-circular,  its  diameter 
being  contained  four  times  and  a  half  in  the  length  of  the  side  of  the  head,  a  little  over  once  in 
advance  of  the  anterior  rim  of  the  orbit.  The  nostrils  are  large,  situated  towards  the  upper 
surface  of  the  head  and  nearer  the  eye  than  the  tip  of  the  snout.  The  opercle  is  elevated, 
rather  narrow,  a  little  wider  beneath  than  above,  slightly  oblique,  whilst  the  sub-opercle, 
moderate  in  development,  is  rounded  upon  its  free  margin.  The  hranchiostegals  are  nine  on 
either  side. 

The  anterior  margin  of  the  dorsal  fin  is  a  little  nearer  the  extremity  of  the  snout  than  the 
insertion  of  the  caudal  fin.  The  fin  itself  is  higher  than  long,  its  upper  margin  being  sub- 
convex,  and  its  posterior  margin  half  the  height  of  the  anterior.  The  adipose  is  very  slender, 
its  tip  being  even  with  the  tips  of  the  middle  rays  of  the  anal.  The  caudal  is  sub-crescentic 
upon  its  margin  ;  it  is  contained  seven  times  in  the  total  length.  The  anal  is  sub-concave 
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upon  its  external  margin  ;  its  posterior  margin  is  about  tbe  third  of  the  depth  of  the  deepest 
anterior  ray.  The  ventrals  are  rather  slender  and  inserted  opposite  the  middle  of  the  base  of 
the  dorsal.  The  pectorals  are  likewise  slender  and  sub-lanceolate  in  shape.  All  the  rays  are 
articulated  and  the  majority  bifurcated  and  branched  several  times. 

Br.  9  :  9  ;  D  12  ;  0  ;  A  11  ;  C  7,  1,  9,  8,  1,  8  ;  Y  8  ;  P  14. 

The  anterior  two  rays  of  the  dorsal  are  mere  rudiments,  as  also  the  anterior  one  of  the  anal. 

The  scales  are  quite  small ;  on  the  dorsal  region  they  are  sub- elliptical,  elongated  horizontally, 
as  well  as  in  the  lateral  line,  but  there  they  taper  anteriorly,  whilst  on  the  abdomen  they  are 
deeper  than  long,  sub-quadrangularly  rhomboidal,  and  a  little  larger  than  on  the  dorsal  region. 
The  concentric  stria  are  continuous  ;  the  centre  of  the  scales  is  homogenous  and  transparent. 

The  ground  color  of  the  dorsal  region  is  greyish  brown  with  a  kind  of  purplish  hue,  especially 
visible  along  the  middle  of  the  flanks  ;  sub-circular  black  spots  are  scattered  all  over  from  the 
head  to  the  tail,  where  they  are  much  more  crowded  than  on  the  body  ;  on  the  dorsal  and 
caudal  fins  these  spots  are  likewise  numerous  and  conspicuous  ;  a  few  of  these  only  may  be 
observed  beneath  the  lateral  line  upon  the  abdominal  region  ;  along  the  peduncle  of  the  tail 
they  nearly  extend  to  the  inferior  outline,  some  of  which  may  even  be  seen  upon  the  anal  fin. 
Along  the  middle  of  the  flanks  these  black  spots  are  surrounded  by  a  light  areolae.  The 
inferior  region  of  the  body  is  of  a  uniform  greenish  olive  or  yellow.  The  head  is  greyish 
olive,  darker  above  than  upon  the  sides,  with  a  few  black  spots  upon  the  tympanic  region. 

Specimens  of  this  species  were  collected  by  the  party  under  Lieut.  Beckwith  in  Utah  creek 
and  at  Sangre  de  Cristo  Pass,  upper  waters  of  the  Bio  Grande  del  Norte  (Rio  Bravo). 

References  to  the  figures. — Plate  LXXIII,  fig.  1,  represents  Solar  virginalis,  size  of  life. 
Fig.  2  is  a  scale  from  the  dorsal  region.  Fig.  3,  a  scale  from  the  lateral  line.  Fig.  4,  a  scale 
from  the  abdominal  region.  Figs.  2 — 4  are  magnified  views. 
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When 

Whence  obtained. 

Orig. 

Nature  of 

Collected  by — 

No. 

spec. 

collected. 

No. 

specimen. 

593 

3 

Utah  creek,  trib.  to  Rio  Grande  del  Norte. 

1854 

Lt.  E.  G.  Beckwith. 

21 

Alcoholic. 

Mr.  Kreuzfeld.. 

3.  SALAR  IRIDEA,  Grd. 

Plate  LXXIII,  Fig.  5  ;  and  Plate  LXXIV. 

Spec.  Char. — Body  sub-fusiform  iu  profile,  otherwise  compressed;  head  well  developed,  constituting  a  little  less  than  the 
fourth  of  the  total  length.  Jaws  sub-equal ;  posterior  extremity  of  maxillary  extending  to  a  vertical  line  drawn  somewhat 
beyond  the  orbit.  Anterior  margin  of  dorsal  fin  equidistant  between  the  extremity  of  the  snout  and  the  insertion  of  the  caudal. 
Reddish  brown  above,  with  numerous  and  small  black  spots ;  yellowish  white  beneath. 

Syn. — Salmo  iridea,  Gibbons,  in  Proc.  Cal.  Acad.  Nat.  Sc.  I,  1855,  36. 

Salmo  rivularis,  Ayres,  in  Proc.  Cal.  Acad.  Nat.  Sc.  I,  1855,  43. 

Salar  iridea,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  220. 

The  general  aspect  of  the  body  is  sub-fusiform,  compressed.  The  head  is  sub-conical,  rather 
pointed,  and  constitutes  a  little  less  than  the  fourth  of  the  total  length.  The  jaws  are  sub- 
41  a 
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equal,  the  upper  one  protruding  slightly  over  the  lower.  The  mouth  is  deeply  cleft ;  the 
posterior  extremity  of  the  maxillary  extending  considerably  beyond  the  orbit ;  it  is  a  slender 
and  slightly  curved  hone.  The  teeth  are,  generally  speaking,  of  a  moderate  development ;  those  on 
the  shaft  of  the  vomer  are  the  stoutest ;  the  next  in  size  are  on  the  dentary  and  tongue ;  the 
smallest  of  all  are  the  maxillary  proper.  The  nostrils  are  nearer  the  orbit  than  the  end  of  the 
snout.  The  orbit  is  large,  sub-elliptical,  its  horizontal  diameter  entering  about  five  times  in 
the  length  of  the  sides  of  the  head,  nearly  once  and  a  half  in  advance  of  its  anterior  rim.  The 
bvanchiostegal  rays  are  ten  on  either  side.  The  opercle  is  well  developed,  and  hut  a  little  nar¬ 
rower  above  than  below. 

The  fins  are  all  well  developed  ;  the  anterior  margin  of  the  dorsal  fin  is  equidistant  between 
the  insertion  of  the  caudal  and  the  extremity  of  the  snout ;  its  height  is  a  little  more  than  its 
length,  and  its  posterior  ray  is  hut  one-fourth  shorter  than  the  third,  which  is  the  highest ;  the 
anterior  two  being  mere  rudiments.  The  adipose  is  situated  opposite  the  posterior  portion  of 
the  anal,  although  its  terminal  margin  is  not  quite  even  with  the  tip  of  the  anal.  The  caudal 
is  broad,  deeply  emarginated,  not  to  say  furcated,  constituting  a  little  less  than  the  sixth  of  the 
entire  length.  The  anal  is  much  deeper  than  long  ;  its  anterior  margin  is  slightly  convex,  and 
its  posterior  margin  less  than  the  third  of  its  depth.  The  insertion  of  the  ventrals  is  placed 
opposite  the  base  of  the  third  developed  ray  of  the  dorsal ;  their  tips  do  not  extend  as  far 
posteriorly  as  the  tip  of  the  dorsal.  The  pectorals  are  sub-lanceolate,  oval ;  their  rays,  as  in  all 
the  other  fins,  are  bifurcated  or  branched. 

Br.  10  :  10  ;  D  14  ;  0  ;  A  14  ;  C  7,  1,  9,  8,  1,  6  ;  V  9  ;  P  14. 

The  scales  are  of  hut  moderate  development,  sub-elliptical  in  the  lateral  line,  being  a  little 
longer  than  deep,  (fig.  4),  hut  deeper  than  long  elsewhere,  considerably  more  so  on  the  abdom¬ 
inal  region  (fig.  5)  than  on  the  dorsal  (fig.  3).  They  are  deeply  imbricated,  and  largest  upon 
the  middle  of  the  flanks. 

The  ground  color  of  the  upper  region  is  greyish  green,  the  middle  of  the  flank  of  a  coppery 
hue,  and  the  belly  olivaceous  grey.  The  upper  surface  of  the  head  having  the  same  hue  as 
the  back,  and  the  sides  coppery  like  the  flanks  ;  but  the  upper  part  of  the  body  is  scattered  all 
over  with  irregular  black  specks  and  dots,  extending  somewhat  beneath  the  lateral  line.  The 
dorsal  and  caudal  fins  are  densely  covered  with  roundish  black  spots.  The  lower  fins  are  uni¬ 
color,  like  the  abdomen. 

The  specimen  above  described,  being  the  male  sex,  was  collected  in  Chico  creek,  Sacramento 
valley,  by  Dr.  John.  S.  Newberry,  under  Lieutenant  R.  S.  Williamson. 

The  following  refers  to  the  female  sex  :  The  snout  is  obtusely  rounded,  and  the  jaws  nearly 
even.  The  proportions  of  the  head  towards  the  body  are  the  same  as  in  the  male  ;  the  mouth 
is  horizontal  upon  its  anterior  half  and  slightly  oblique  posteriorly.  The  teeth  are  moderate 
in  development,  very  slightly  larger  on  the  tongue  than  on  the  dentary ;  the  rest  of  them  are 
pretty  nearly  equal,  except  those  on  the  maxillary,  which  are  quite  exiguous.  The  posterior 
free  extremity  of  the  maxillary  extends  to  a  vertical  line  drawn  posteriorly  to  the  orbit.  The 
eve  is  large  and  sub-circular,  its  diameter  being  contained  about  five  times  in  the  length  of  the 
sides  of  the  head,  exactly  once  in  advance  of  the  anterior  rim  of  the  orbit.  The  opercle  is  much 
narrower  above  than  below  and  overlaps  considerably  the  subopercle,  which  is  well  developed. 
There  are  eleven  branchiostegal  rays  on  either  side,  one  more  than  in  the  male. 

The  greatest  depth  of  the  body,  taken  in  advance  the  dorsal  fin,  is  equal  to  the  fifth  of  the 
entire  length  ;  and  the  least  depth  on  the  peduncle  of  the  tail  is  less  than  the  half  of  the  greatest. 
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The  anterior  margin  of  the  dorsal  fin  being  equidistant  between  the  insertion  of  the  caudal  and 
the  extremity  of  the  snout.  The  dorsal  fin  itself  is  narrower  and  higher  than  in  the  male.  The 
adipose,  also,  holds  the  same  relations  to  the  anal,  and  such  is  the  case  with  the  ventrals  towards 
the  dorsal. 

The  pattern  of  coloration  is  very  similar  in  both  sexes  ;  in  the  female  now  under  consideration 
the  dorsal  region  is  greyish  blue  and  green,  the  middle-of  the  flanks  being  silvery  white,  and 
the  abdominal  region  olivaceous.  The  head,  upper  region  of  the  body,  and  upper  fins,  spotted 
as  in  the  male,  perhaps  more  densely,  and  also  a  little  further  below  the  lateral  line.  Transverse 
dark  hands  may  yet  be  seen  along  the  silvery  area  of  the  middle  of  the  flanks.  Three  rather 
large  spots  may  he  observed,  two  on  the  opercle  and  one  upon  the  subopercle. 

Specimens  were  collected  in  the  head  waters  of  San  Matteo  creek,  California,  by  R.  D.  Cutts  ;  at 
Petaluma,  Sonoma  county,  California,  by  E.  Samuels ;  near  Humboldt  Bay,  by  Lieut.  W.  P.  Trow¬ 
bridge  ;  and,  finally,  specimens  obtained  from  Dr.  Ayres,  of  San. Francisco,  under  the  name  of 
Salmo  rivularis,  proved  identical  with  Salmo  iridea  of  Dr.  Gibbons.  Dr.  Gibbons’  description 
was  made  from  a  very  immature  specimen,  but  has  the  priority  over  Dr.  Ayres’  appellation. 

References  to  the  figures— Plate  LXXIII,  fig.  5,  represents  the  female  sex  of  Salar  iridea, 
size  of  life,  collected  in  San  Matteo  creek. 

Plate  LXXIV,  fig.  1,  represents  the  male  sex  of  Solar  iridea,  somewhat  reduced  in  size,  from 
Chico  creek. 

Fig.  2  is  a  scale  from  the  dorsal  region,  midway  between  the  lateral  line  and  the  dorsal  fin. 

Fig.  3,  a  scale  from  the  lateral  line. 

Fig.  4,  a  scale  from  the  abdominal  region,  midway  between  the  lateral  line  and  the  insertion 
of  the  ventral  fins. 

Figs.  2 — 4  are  magnified  views. 
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OSMERUS,  Artedi. 


Gen.  Char. — Body  elongated,  sub-fusiform  in  profile,  tapering  posteriorly,  terminated  by  a  furcated  caudal  fin,  and  covered 
with  well  developed  scales.  The  anal  fin  is  opposite  the  adipose.  Ventrals  inserted  under  the  anterior  margin  of  the  dorsal  or 
posteriorly  to  it.  Head  elongated  and  tapering  anteriorly.  Mouth  rather  deeply  cleft.  Premaxillar  teeth  small  and  curved  ; 
maxillar  teeth  still  smaller  ;  vomerine  teeth  large,  conical,  and  placed  so  much  forwards  that  they  appear  as  though  inserted 
upon  the  jaws.  A  row  of  teeth  may  be  observed  along  the  external  margin  of  the  palatines,  and  another  upon  the  internal 
margin  of  the  pterygoidians.  Tongue  provided  with  large  teeth  also.  Branchial  aperture?  continuous  under  the  throat ;  branchi- 
ostegals  six  or  eight  on  either  side. 
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Syn. — Osmerus,  Art.  Gen.  Pise.  ed.  Walbaumi ;  1792,  56  ;  &,  Synon.  1793,  21. — Cuv.  Regn.  Anim.  II,  1817,  162 ;  2d 
ed.  II,  1829  ;  &,  ed.  illustr.  Poiss,  257. — Storer,  Rep.  Fish.  Mass.  1839,  108  ;  &,  Synops.  1846,  197. — 
DeKay,  New  Y.  Faun.  IV,  1842,  243.— Cuv.  &  Val.  Hist.  nat.  Poiss.  XXI,  1848,  368. 

The  following  species  has  so  much  the  general  aspect, of  Argentina  that  on  a  former  occasion 
we  have  described  it  under  the  latter  heading.  The  argentine  tint  which  pervades  over  the 
middle  of  the  flanks,  a  comparatively  smaller  mouth  than  in  the  known  species  of  Osmerus ,  the 
presence  of  six  branchiostegal  rays,  and  the  position  of  the  ventral  fins,  were  as  many  traits 
which  seemingly  militated  in  favor  of  the  genus  Argentina.  After  considering,  however,  the 
value  attached  to  the  dentition  in  the  family  of  Salmonidae,  we  have  deemed  it  expedient  to 
ascribe  said  species  to  the  genus  Osmerus ,  in  which  it  was  subsequently  placed  by  Dr.  W.  0. 
Ayres,  of  San  Francisco.  By  its  small  teeth  it  reminds  us  of  0.  microdon,  from  Scandinavia. 

OSMERUS  PRETIOSUS,  Grd. 

Plate  LXXY,  Fig.  5.  (Under  the  name  of  Argentina  pretiosa .) 

Spec.  Char. — Posterior  extremity  of  maxillar  bone  extending  to  a  vertical  line  drawn  in  advance  of  the  pupil.  Eye  large 
and  circular  ;  its  diameter  contained  about  four  times  in  the  length  of  the  side  of  the  head.  Origin  of  dorsal  fin  somewhat 
nearer  the  extremity  of  the  snout  than  the  tip  of  the  caudal  fin.  The  adipose  is  situated  opposite  the  posterior  fourth  of  the 
anal.  The  origin  of  the  ventrals  is  placed  somewhat  behind  a  vertical  line  drawn  from  the  anterior  margin  of  the  dorsal  fin. 
Scales  of  moderate  development.  Upper  surface  of  head  and  back  yellowish  ;  outline  of  scales  dotted  with  black.  Sides  of 
head  and  middle  of  flanks  of  a  shining,  silvery  tint ;  lower  half  of  flanks  and  belly  dull  yellowish. 

Syn. — Argentina  pretiosa,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Pliilad.  VII,  Aug.  1854,  155. 

Osmerus  elongalut,  Ayres,  in  Proc.  Cal.  Acad.  Nat.  Sc.  I,  Dec.  1854, 17. 

The  body  is  gracefully  elongated,  compressed,  fusiform  in  its  outline,  the  largest  specimens 
observed  measuring  over  seven  inches  in  total  length,  in  which  the  head  enters  somewhat  over 
five  times.  The  eye  is  large  and  circular,  its  horizontal  diameter  being  contained  a  little  over 
four  times  in  the  length  of  the  side  of  the  head.  The  posterior  extremity  of  the  maxillar 
bone  extends  to  a  vertical  line  which  would  pass  in  advance  of  the  pupil.  The  origin  of  the 
dorsal  fin  is  a  little  nearer  the  tip  of  the  lower  jaw  than  the  base  of  the  caudal  fin.  The  adipose 
fin  is  situated  opposite  the  posterior  fourth  of  the  anal.  The  caudal  fin  is  shorter  than  the 
head.  The  origin  of  the  ventrals  is  placed  somewhat  behind  a  vertical  line  drawn  at  the  anterior 
margin  of  the  dorsal,  their  extremities  not  extending  as  far  as  the  vent.  The  pectorals  are  a 
little  more  slender  and  longer  than  the  ventrals. 

Br.  VI :  VI ;  D  11  ;  A  13  ;  C  10,  1,  9,  8,  1,  8  ;  Y  1,  8  ;  P  1-16. 

The  scales  are  of  medium  size.  The  upper  region  of  the  head  and  back  are  yellowish,  the 
outlines  of  the  scales  being  minutely  black  dotted.  The  sides  of  the  head  and  the  middle 
of  the  flanks  are  silvery,  shining  ;  the  lower  part  of  the  flanks  and  the  belly  being  dull 
yellowish.  ^ 

Reference  to  the  figure. — Plate  LXXY,  fig.  5,  represents  Osmerus  joretiosus,  size  of  life. 
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THALEICHTHYS,  Girard. 


Gen.  Char. — Body  elongated,  sub-fusiform  in  profile,  terminated  by  a  furcated  caudal,  and  covered  with  scales  of  moderate 
development.  Anal  fin  opposite  the  adipose.  Yentrals  inserted  in  advance  of  the  anterior  margin  of  the  dorsal.  Head  elon¬ 
gated,  tapering  towards  the  snout.  Mouth  very  deeply  cleft ;  jaws  toothless  ;  a  small  group  of  minute  velvet-like  teeth  upon 
the  front  of  the  vomer,  and  one  series  along  either  pterygoidian  bone.  Teeth  may  also  be  observed  at  the  base  of  the  tongue. 
Branchial  apertures  continuous  under  the  throat ;  branchiostegal  rays  eight  on  either  side. 

This  genus  is  instituted  for  a  species  which  has  the  external  appearance  of  an  Osmerus, 
except  in  the  insertion  of  the  ventrals,  which  is  placed  more  in  advance  of  the  dorsal  fin  than 
usual  in  the  latter  genus.  The  mouth  is  also  more  deeply  cleft,  and  the  jaws  are  toothless,  as 
stated  to  be  the  case  in  Argentina,1  although  maxillar  teeth  are  represented  on  Plate  624  of  the 
work  just  referred  to  in  the  case  of  Argentina  leioglossa. 

From  Argentina  it  differs  by  the  presence  of  teeth  on  the  pterygoidian  bones,  whilst  the  pala¬ 
tines  are  toothless  ;  in  Argentina  the  pterygoidians  being  toothless  and  the  palatines  provided 
with  one  series  of  small  teeth. 


Thus  the  present  genus  stands  as  a  connecting  link  between  Osmerus  and  Argentina ;  and 
should  the  characters  upon  which  it  is  based  not  be  found  adequate  to  entitle  it  to  a  place  in 
the  ichthyic  method,  then  Argentina  and  Osmerus  could  no  longer  be  held  as  differing  from  one 
another. 


THALEICHTHYS 


Plate  LXXV,  Figs.  1 — 4.  (Under  the  name  of  Osmerus  stevensi .) 

Spec.  Char. — Head  sub-conical  and  pointed.  Mouth  large  ;  posterior  extremity  of  maxillar  bone  extending  to  a  vertical  line 
drawn  posteriorly  to  the'  orbit.  Eye  rather  small.  Adipose  fin  placed  opposite  the  posterior  portion  of  the  anal,  which  is 
quite  elongated.  The  insertion  of  the  venti  al  fins  is  situated  considerably  in  advance  of  the  anterior  margin  of  the  dorsal. 
Scales  moderate,  sub-elliptical.  Dorsal  region  dark  greyish  olive  ;  middle  of  flanks  yellowish  orange  dotted  with  black  ;  belly 
yellowish,  unicolor  ;  upper  surface  and  sides  of  head  greyish  ;  fins  unicolor. 

.  — r,  iSrse,, 

The  head  constitutes  about  the  fifth  of  the  total  length,  in  which  the  caudal  enters  six  times. 
The  snout  is  sub-conical  and  slender,  the  lower  jaw  protruding  beyond  the  upper,  the  gape  of 
the  mouth  being  oblique,  and  the  posterior  extremity  of  the  maxillar  bone,  which  is  rounded, 
extending  to  a  vertical  line  drawn  beyond  the  entire  orbit.  The  posterior  edge  of  the  gill  covers 
is  rounded  off,  the  opercle  and  sub-opercle  being  very  largely  developed.  The  branchial  aper¬ 
tures  are  very  wide,  extending  forwards  as  far  as  a  vertical  line  drawn  through  the  pupil.  We 
count  eight  branchiostegals,  as  many  as  in  certain  species  of  Osmerus. 

The  body  is  quite  slender  and  elongated,  compressed  and  tapering  gradually  towards  the 
caudal  fin,  which  is  shorter  than  the  head.  The  dorsal  fin  is  much  higher  than  long  ;  its  ante¬ 
rior  margin  is  somewhat  nearer  the  insertion  of  the  caudal  than  the  extremity  of  the  snout. 
The  adipose  is  placed  opposite  the  posterior  portion  of  the  anal  fin,  although  the  tips  of  the  rays 
of  the  anal  extend  somewhat  further  back,  in  which  respect  the  figure  on  plate  lxxv  is  not 
quite  correct.  The  anal  fin  itself  is  much  longer  than  deep,  its  base  entering  five  times  and 
three  quarters  in  the  entire  length.  The  ventrals  are  broad  and  well  developed,  posteriorly 
rounded  off,  inserted  considerably  in  advance  of  the  anterior  margin  of  the  dorsal ;  hence  nearer 
the  extremity  of  the  snout  than  the  base  of  the  caudal,  while  their  posterior  extremities  do  not 


1  Histoire  naturelle  des  Poissons,  XXI,  1848,  409. 
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quite  extend  as  far  as  the  vent.  The  pectorals  are  smaller  than  the  ventrals,  posteriorly 
rounded,  and  far  from  reaching  the  origin  of  the  ventrals. 

Br.  VIII :  VIII ;  D  1,  10  +  1  ;  A  1,  19  +  1  ;  C  8, 1,  9,  8,  1,  1  ;  V  1,  8  ;  P  1,  11. 

The  scales  are  of  moderate  development,  longer  than  deep,  anteriorly  sub-truncated,  pos¬ 
teriorly  rounded,  exhibiting  conspicuous  concentric  stria,  but  no  radiating  furrows.  The 
lateral  line  is  very  conspicuous,  linear,  and  nearer  the  hack  than  the  belly. 

The  upper  surface  and  sides  of  the  head  are  greyish,  whilst  the  dorsal  region  is  greyish  olive. 
Upon  the  upper  portion  of  the  flanks,  along  the  course  of  the  lateral  line,  exists  a  yellowish 
orange  streak,  dotted  or  rather  speckled  with  black,  the  abdominal  region  being  yellowish, 
unicolor,  with  a  metallic  reflect.  The  dorsal  and  caudal  fins  assume  the  tint  of  the  back  ;  the 
anal,  ventrals,  and  pectorals  that  of  the  belly. 

lieferences  to  the  figures. — Plate  LXXV,  fig.  1,  represents  Thaleichthys  stevensi,  size  of  life. 
Fig.  2  is  a  dorsal  scale.  Fig.  3,  a  scale  from  the  lateral  line.  Fig.  4,  a  scale  from  the  abdo¬ 
minal  region. 
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COREGONUS,  Artedi. 


Gen.  Char. — Body  more  or  less  elongated,  sub-fusiform  in  profile.  Head  sub-conical ;  mouth  rather  small ;  snout  truncated, 
sometimes  quite  protruding  beyond  the  lower  jaw  ;  both  jaws  always  toothless.  Teeth  on  the  tongue.  Branchial  apertures 
Continuous  under  the  throat.  Ventrals  inserted  posteriorly  to  the  anterior  margin  of  the  dorsal  fin,  and  situated  opposite  the 
adipose  fin.  Caudal  fin  furcated.  Scales  of  moderate  development. 

Sin. — Cor  eg  onus,  Art.  Gen.  Pise.  ed.  Walbaumi,  1792,53  ;  &,  Synon.  Pise.  1793,  18. — Cuv.  Regn.  Anim.  11, 1817,  162;  2d 
ed.  II,  1829  ;  &,  ed.  illustr.  Poiss.  259. — Richards.  Faun.  Bor.  Amer.  Ill,  1836,  309. — DeKay,  New  Y. 
Faun.  IV,  1842,  247. — Storer,  Synops.  1846,  199. — Cuv.  &  Val.  Hist.  nat.  Poiss.  XXI,  1848,  454. — 
Agass.  Lake  Super.  1850,  336. 

In  order  that  the  value  of  the  characters  assigned  to  the  genus  Ooregonus  in  the  above 
diagnosis  should  be  fully  appreciated  by  our  readers,  it  must  be  stated  that  we  adopt  the  genus 
Argyrosomus  of  modern  writers,  characterized  by  a  pointed  snout  and  a  prominent  lower  jaw, 
which  projects  beyond  the  upper  one.  The  mouth  in  Argyrosomus  being  also  more  deeply  cleft 
and  the  teeth  on  the  tongue  more  conspicuously  developed  than  in  Goregonus,  properly  so  called. 
Moreover,  the  premaxillar  bones  in  Argyrosomus  exhibit  a  row  of  small  teeth,  a  character  which 
leads  to  the  genus  Thymallus,  a  species  of  which  inhabiting  some  of  the  fresh  waters  of  the 
British  possessions  in  North  America. 

COREGONUS  WILLIAMSONI,  Grd. 

Plate  LXVI. 

Spec.  Char. — Head  contained  five  times  and  a  half  in  the  total  length.  Mouth  small ;  posterior  extremity  of  maxillar  bone 
not  extending  quite  as  far  as  the  anterior  rim  of  the  orbit.  Eye  moderate,  sub-circular  ;  its  diameter  entoring  about  five  times 
in  the  length  of  the  side  of  the  head.  Anterior  margin  of  dorsal  fin  nearer  the  posterior  edge  of  the  base  of  the  adipose  than 
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the  extremity  of  the  snout.  Scales  well  developed,  disposed  upon  eighteen  longitudinal  series  across  the  line  of  the  greatest 
depth  :  nine  between  the  lateral  line  and  the  base  of  the  dorsal,  and  eight  between  the  lateral  line  and  the  insertion  of  the 
ventrals.  Bluish  lead  above  ;  whitish  beneath,  with  a  silvery  reflect. 

Syn. — Coregonus  williamsoni,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  136. 

Two  specimens  of  the  female  sex  have  been  preserved,  the  total  length  of  either  measuring 
about  eleven  inches.  The  body  is  elongated,  rather  stout,  sub-fusiform  in  profile;  the  peduncle 
of  the  tail  well  developed.  The  head  is  rather  small,  sub-conical  or  sub-pyramidal,  terminated 
by  a  truncated  snout  which  protrudes  beyond  the  lower  jaw.  The  mouth  is  quite  small ;  the 
maxillar  hone  being  proportionally  very  broad,  hut  so  short  that  its  posterior  margin  scarcely 
reaches,  if  at  all,  a  vertical  line  drawn  in  front  of  the  orbit.  The  origin  of  the  dorsal  fin  is 
nearer  the  posterior  margin  of  the  base  of  the  adipose  than  the  extremity  of  the  snout ;  its 
upper  edge  is  sub-concave  instead  of  being  linear,  as  exhibited  on  the  accompanying  figure. 
The  anterior  portion  of  the  same  fin  is  higher  than  its  base  is  long.  The  adipose  is  well 
developed,  situated  immediately  opposite  the  anal  fin.  The  latter  is  anteriorly  deeper  than 
long  ;  its  initial  ray  being  nearly  equidistant  between  the  origin  of  the  ventral  fins  and  the 
insertion  of  the  caudal.  The  external  margin  of  the  anal  fin  is  sub-convex  also  ;  its  own  base 
entering  about  eleven  times  in  the  total  length  ;  twice  in  the  length  of  the  side  of  the  head. 
The  ventrals  are  inserted  opposite  the  posterior  fourth  of  the  base  of  the  dorsal  fin  ;  their 
posterior  margin  is  sub-truncated  or  rounded  off,  and  when  bent  backwards  their  extremities 
are  very  far  from  approximating  the  vent.  The  pectorals  are  sub-lanceolated,  and,  like  the 
ventrals,  proportionally  well  developed.  The  caudal  is  furcated,  shorter  than  the  head,  since 
it  enters  somewhat  over  six  times  in  the  total  length. 

Br.  YII :  YII ;  D  2,  12  +  1 ;  A  2,  12  +  1 ;  C  5,  1,  9,  8,  1,  6 ;  Y  12  ;  P  16. 

The  scales  are  large,  deeper  than  long,  with  their  anterior  margin  undulating,  rounded 
sideways  and  posteriorly,  slightly  diminishing  in  depth.  The  four  sections  of  the  scales  are 
limited  by  a  furrow  ;  the  concentric  lines  are  almost  entirely  obliterated  upon  the  posterior 
section  ;  no  radiating  furrows  being  observed  on  any  of  the  sections.  Eighteen  longitudinal 
rows  of  scales  may  he  counted  between  the  anterior  margin  of  the  dorsal  and  the  insertion  of 
the  ventrals  :  nine  above  the  lateral  line  and  eight  below  it.  The  lateral  line  itself  is  perfectly 
straight.  Large  mucous  ducts  may  be  seen  on  the  cheeks  extending  from  the  supratympanic 
region  to  the  snout. 

The  upper  region  is  bluish  grey  or  lead,  whilst  the  sides  and  belly  are  whitish,  with  a  silvery 
reflect  all  over. 

References  to  the  figures. — Plate  LXXVI,  lower  figure,  represents  Coregonus  williamsoni , 
somewhat  reduced  in  size.  Fig.  at  the  upper  left  corner,  a  scale  from  the  dorsal  region. 
Middle  figure,  a  scale  from  the  lateral  line.  Fig.  at  the  upper  right  corner,  a  scale  from 
the  abdominal  region. 

List  of  specimens. 


Catal . 

No. 

No.  of 

spec. 

Sex  and  age. 

Locality. 

When  coll’d. 

Whence  obtained. 

Nat.  of  spec. 

Collected  by — 

601 

2 

Adult  Q 

Des  Chutes  river,  Oregon. 

1855 

Lt.  R. S.  Williamson. 

Alcoholic  . . 

Dr.  J.  S.  Newberry  . 

328 


U.  S.  P.  R,  R.  EXP.  AND  SURVEYS — ZOOLOGY — GENERAL  REPORT, 


Family  SCOPELIDAE^  Owen. 

The  upper  arcade  of  the  mouth  is  formed  by  the  premaxillar  hones,  the  maxillaries  them¬ 
selves  being  situated  behind  the  former.  The  body  is  either  covered  with  scales  or  scaleless. 
There  is  also  an  adipose  fin,  as  in  the  Salmonids,  most  of  the  Siluroids,  and  Characinids.  The 
pseudobranchia  or  accessory  gills  being  gill-like  in  their  structure.  The  swimming  or  air 
bladder  is  generally  wanting.  In  most  instances  pyloric  appendages  are  extant.  An  oviduct 
may  also  he  observed,  leading  the  eggs  out  of  the  ovary,  and  thus  preventing  the  latter  from 
falling  into  the  abdominal  cavity.  This  oviduct  is  observed  in  Characinids  and  others,  hut  is 
wanting  in  Salmonids,  in  which  the  eggs  fall  into  the  abdominal  cavity  before  they  make  their 
exit  from  the  body  of  the  female. 

Syn. — Scopelini,  Moll,  in  Wiegm.  Archiv.  f.  Naturg.  1843,  I,  321  ;  &,  1845,  I,  131. 

Scopelidae,  Owen,  Lect.  Comp.  Anat.  Vertebr.  1846,  48.— Bd.  Iconogr.  Encycl.  II,  1850,  203. 

In  North  America  we  have  but  two  genera  of  this  family,  Scopelus  and  Saurus,  the  latter 
alone  having  furnished  us  with  but  one  representative  from  the  Pacific  coast. 

And  not  having  had  on  hand  specimens  of  it,  we  can  simply  state  that  it  was  described  under 
the  name  of 

SAURUS  (LAURIDA)  LUCIOCEPS,  Ayres, 

in  the  Proceedings  of  the  California  Academy  of  Natural  Sciences,  1,  1855,  66.  But  we  could 
not  ascertain  from  its  description  whether  it  truly  belongs  to  the  genus  Saurus.  It  is  likewise 
difficult  to  tell  whether  Aristotle’s  name  of  Laurida  is  applicable,  as  a  substitute,  to  the  genus 
Saurus  as  a  whole,  or  else  to  one  of  its  subdivisions  ;  at  any  rate  the  objection  raised  against  it 
deserves  no  notice  from  the  systematic  writers. 

Family  CLUPEPDAE^  Bonap, 

This,  the  herring  family,  includes  fishes,  the  body  of  which  is  always  covered  with  scales, 
although,  from  the  very  deciduous  nature  of  the  latter,  they  are  rarely  seen  upon  such  specimens 
as  we  find  preserved  m  the  majority  of  the  museums  and  private  collections.  The  greatest  care 
and  delicate  handling  is  required  in  order  to  secure  specimens  with  all  the  scales  in  their 
natural  position.  The  adipose  dorsal  fin,  which  we  have  noticed  in  the  Siluroids,  Salmonids, 
Scopelids,  and  others,  is  totally  wanting  here. 

The  upper  arcade  of  the  mouth  is  formed  in  front  by  the  premaxillar  bones  and  sideways  by 
the  maxillaries.  The  dentition  varies  according  to  the  genera.  The  pseudobranchia  enter 
into  the  structure  of  these  fishes.  The  stomach  is  provided  with  a  cul-de-sac,  and  the  pylorus 
with  numerous  appendages  (coeca);  the  swimming  or  air  bladder  being  simple,  although  ' in 
communication,  through  an  air  duct,  with  the  throat. 

Syn.— Clupes,  Cdv.  R&gn.  Anim.  II,  1817,  171 ;  2d.  ed.  II,  1829;  &,  ed.  Illustr.  Poiss.  271. 

Clupeidae,  Bonap.  Saggio  Distr.  metod.  Anim.  Vertebr.  1831, 116.— Storer,  Synops.  1846,  203. 

Clupidae,  DeKay,  New  Y.  Faun.  IV,  1842,  250. 

Clupeoideae,  Richards.  Faun.  Bor.  Amer.  Ill,  1836,  229. 

Clupeoides,  Cuv.  &  Val.  Hist.  nat.  Poiss.  XX,  1847, 1. 

Clupeoidei,  Mole,  in  Wiegm.  Archiv  fur  Naturg.  1843, 1,  324 ;  &,  1845, 1,  136. 
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The  herrings  are  anything  but  numerous  along  the  Pacific  coast,  as  far  at  least  as  the 
observations  go.  The  anchovies  from  all  appearances  reach  an  unparalleled  size,  and  if  at  all 
numerous,  could  he  made  a  source  of  trade  and  wealth.  As  to  the  shads,  they  have  not  yet 
been  observed,  whether  in  the  San  Joaquin,  Sacramento,  or  Columbia  rivers. 

CLUPEA,  Artedi. 

Gen.  Char. — Body  elongated,  back  rounded,  flanks  thickish,  and  belly  more  or  less  compressed,  or  sharp  according  to  the 
amount  of  spawn  the  specimens  may  contain.  Premaxillar  bones  provided  with  small  teeth;  maxillaries  finely  crenated,  else 
serrated,  rather  more  perceptible  to  the  touch  than  the  unaided  eye.  Small  teeth  at  the  periphery  of  the  lower  jaw,  which 
projects  beyond  the  upper.  Stouter  and  more  conspicuous  teeth  exist  upon  the  vomer,  disposed  upon  a  longitudinal  band.  A 
similar  band,  opposed  to  the  former,  may  be  seen  on  the  tongue.  There  are  but  a  few  small  teeth  upon  the  external  margin 
of  the  palatines,  but  drop  so  easily  off  that,  without  attentive  and  repeated  observations,  one  might  be  led  to  suppose  that  these 
bones  are  smooth  and  toothless  like  the  pterygoidians.  Dorsal  fin  small,  situated  about  on  the  middle  of  the  length  of  the 
body.  The  anal  is  quite  low.  The  ventrals  are  inserted  under  the  dorsal.  The  pectorals  are  rather  small. 

Syn. — Clvpea,  Artedi,  Gen.  Pise.  ed.  Walbaumi,  1792,  37 ;  &,  Synon.  Pise.  1793,  14. — Cuv.  Regn.  Anim.  II,  1817,  172  ;  2d  ed. 

II,  1829;  &,  ed.  illustr.  Poiss.  272.— Storer,  Rep.  Fish.  Mass.  1839,  110;  &,  Synops.  1846,  204.— DeKay, 
New  Y.  Faun.  IV,  1842,  250.— Cuv.  &  Val.  Hist.  nat.  Poiss.  XX,  1847,  28. 

The  intestine  recurs  but  twice  upon  itself.  The  stomach  has  the  shape  of  a  conical  bag.  The 
swimming  or  air  bladder  is  large,  acute  at  both  extremities.  Some  of  these  traits  of  structure 
are  met  with  to  a  greater  or  lesser  extent  in  the  other  genera  of  this  family. 

CLUPEA  MIRABILIS,  G  r  d  . 

Spec.  Char. — Body  rather  short,  deepest  upon  its  middle,  ahd  tapering  towards  either  extremity.  Head  constituting  the  fifth 
of  the  length.  Posterior  extremity  of  the  maxillar  bone  extending  to  a  vertical  line  drawrn  through  the  pupil.  Eye  large  and 
sub-circular;  its  diameter  entering  about  four  times  in  the  length  of  the  side  of  the  head.  Anterior  margin  of  dorsal  fin  nearer 
the  insertion  of  the  caudal  than  the  apex  of  the  upper  jaw.  Base  of  anal  fin  comprised  about  eleven  times  in  the  total  length ; 
its  anterior  margin  being  nearer  the  insertion  of  the  caudal  than  the  origin  of  the  ventrals.  Origin  of  ventrals  placed  somewhat 
behind  the  anterior  margin  of  the  dorsal,  and  a  little  nearer  the  apex  of  the  lower  jaw  than  the  tip  of  the  lower  lobe  of  the 
caudal.  Dorsal  region  bluish  purple ;  flanks  and  belly  metallic  whitish  or  yellowish. 

Svn. — Clupea  mirabilis,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854, 133,  &  154. 

This  species  is  closely  allied  to  the  common  herring  ( Clupea  harengus)  by  its  general  appear¬ 
ance;  the  absence  of  teeth  upon  the  palatines,  the  conspicuousness  of  the  vomerine  teeth 
(which  are  most  so  of  all),  and  the  presence  of  but  two  rows  of  them  upon  the  tongue,  will 
enable  any  one  to  draw  the  distinction  between  the  two  species. 

The  specimens  before  us  are  from  eight  to  nine  inches  in  total  length,  the  head  forming 
about  the  fifth  of  that  dimension.  The  greatest  depth,  which  corresponds  to  the  anterior 
margin  of  the  dorsal,  is  equal  to  the  length  of  the  head.  The  lower  jaw  is  longer  than  the 
upper,  the  posterior  extremity  of  the  maxillar  bone  reaching  a  vertical  line  which  would  pass 
through  the  middle  of  the  pupil.  The  eye  is  sub-circular  and  large ;  its  diameter  being 
contained  somewhat  less  than  four  times  in  the  length  of  the  side  of  the  head.  The  anterior 
rays  of  the  dorsal  fin  are  almost  as  high  as  the  fin  is  long,  and  somewhat  nearer  the  insertion  of 
the  caudal  than  the  extremity  of  the  upper  jaw  ;  its  upper  margin  is  slightly  concave,  or  else 
depressed.  The  anal  fin  is  very  low,  somewhat  deeper  anteriorly  than  farther  back  ;  its  origin 
is  situated  nearer  the  insertion  of  the  caudal  fin  than  the  base  of  the  ventrals  ;  its  own  base 
enters  about  eleven  times' in  the  total  length.  The  insertion  of  the  ventrals  takes  place  some¬ 
what  posteriorly  to  the  anterior  margin  of  the  dorsal,  a  little  nearer  the  apex  of  the  lower  jaw 
42  a 
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than  the  tip  of  the  lower  lobe  of  the  caudal.  The  posterior  margin  of  these  fins  is  sub-truncated, 
else  rounded  off  or  sub-convex  ;  the  fins  themselves  are  rather  small,  fan-like  when  expanded, 
and  when  directed  backwards,  their  extremities  are  far  from  approximating  the  vent.  The 
pectorals  are  of  moderate  development,  elongated,  sub-lanceolated,  rounded  off  upon  their  posterior 
margin,  which  is  very  distant  from  the  origin  of  the  ventrals. 

D  3,  15  ;  A  14  ;  C  8,  1,  7,  7,  1,  7  ;  V  9  ;  P  18. 

The  scales  are  very  large,  sub-orbicular,  deeper  than  long,  with  irregular  transverse  stria 
anteriorly,  and  radiating  furrows  upon  the  posterior  section,  the  very  margin  of  which  is 
scalloped. 

The  upper  surface  of  the  head  and  the  dorsal  region  are  of  a  deep  bluish  purple ;  the  sides  of 
the  head  and  the  rest  of  the  body,  exhibiting  a  whitish  or  yellowish  tint,  with  a  high  metallic 
reflect.  The  fins  are  either  greyish  olive,  or  light  straw  color. 

List  of  specimens. 


Catal. 

No. 

No.  of 

spec. 

Age. 

Locality. 

When 

collected. 

Whence  obtained. 

1 

Orig’l 

No. 

Nature  of 

specimen. 

Collected  by — 

949 

4 

I  Adult. 

San  Francisco,  California. 

1853 

Lt.  R.  S.  Wiliamson... 

Alcoholic . . 

Dr.  A.  L.  Heermann. 

950 

1 

Young. 

. . ? . 

1853 

Lt.  W.  P.  Trowbridge . 

. 

- do . 

Lieut.  Trowbridge. 

951 

1 

Adult. 

Fort  Steilacoom,  Pugets’ 
Sound,  W.  T. 

1856 

Dr.  Geo.  Suckley . 

16 

_ do . 

Dr.  Geo.  Suckley.. 

952 

1 

( 

Adult. 

Cape  Flattery,  W.  T . 

1854 

Lt.  W.  P.  Trowbridge. 

. 

- do . 

Lieut.  Trowbridge. 

MELETTA,  Valenc. 


Gen.  Char. — The  various  bones  which  enter  into  the  structure  of  the  mouth  are  toothless.  A  small  band  of  asperities  may 
be  observed  on  the  tongue  alone. 

Sen. — Meletla,  Vat.enc.  in  Cuv.  &  Val.  Hist.  nat.  Poiss.  XX,  1847,  366. 

This  gen'tts.  partakes  of  the  characters  of  the  herrings  ( Olupea ),  and  shads  ( Alosa ),  having 
somewhat  the.  external  appearance  of  the  former,  and  a  structure  of  the  mouth  more  alike  that 
of  the  latter.  The  chief  difference  between  Alosa  and  the  present  genus  consists  in  the 
perfect  smoothness  of  its  tongue. 

MELETTA  COEKULEA,  Gird. 

Plate  LXXY,  Fias.  5 — 7.  (By  error  on  the  plate  :  Figs.  1 — 3.) 

Spec.  Char. — Body  slender,  elongated,  sub-fusiform  in  profile.  Head  constituting  more  than  the  fifth  of  the  total  length. 
Posterior  extremity  of  maxillar  bone  extending  to  a  vertical  line  drawn  through  the  middle  of  the  orbit.  Eye  large  and  sub- 
circular  ;  its  diameter  entering  four  times  and  a  half  in  the  length  of  the  side  of  the  head.  Anterior  margin  of  dorsal  fin  nearer 
the  extremity  of  the  snout  than  the  insertion  of  the  caudal.  Base  of  anal  fin  entering  about  ten  times  in  the  total  length.  Inser¬ 
tion  of  ventrals  opposite  the  posterior  third  of  the  base  of  the  dorsal  fin.  Bluish  black  above ;  yellowish  or  whitish  beneath, 
with  metallic  reflects.  Fins  unicolor. 

Syn. — Meletta  coerulea,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  138 ;  &,  154. 

The  largest  specimen  observed  measures  ten  inches  in  total  length.  The  body  is  slender, 
compressed,  gracefully  elongated,  gradually  tapering  towards  the  base  of  the  caudal  fin.  The 
depth,  measured  in  advance  of  the  dorsal  fin,  stands  in  relation  to  the  total  length  as  one  to 
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six.  The  body,  as  just  stated,  tapers  away  backwards  from  the  insertion  of  the  ventrals  and  the 
dorsal ;  in  advance  of  these  fins  to  the  occiput,  its  depth  is  sensibly  the  same,  whilst  the  head 
again  gradually  tapers  away  towards  the  snout,  and  constitutes  more  than  the  fifth  of  the  entire 
length,  since  it  enters  four  times  in  it  from  the  snout  to  the  last  scales  near  the  insertion  of  the 
caudal  fin.  The  posterior  extremity  of  the  maxillary  reaches  a  vertical  line  which  would  inter¬ 
sect  the  middle  of  the  eye.  The  posterior  edge  of  the  -opercular  apparatus  forms  a  uniform  and 
rather  flattened  curve.  The  inferior  branch  of  the  preopercle  exhibits  small  radiating  stria  ; 
more  conspicuous  stria  are  observed  upon  the  inferior  and  inner  half  of  the  opercle.  The  ante¬ 
rior  margin  of  the  dorsal  fin  is  nearer  the  snout  than  the  base  of  the  caudal ;  it  is  as  high  as 
the  fin  is  long,  diminishing  very  rapidly  in  height ;  its  upper  edge  being  depressed  or,  better, 
concave.  The  anal  is  quite  low  ;  its  base  entering  about  ten  times  in  the  total  length  ;  its 
anterior  margin  being  nearer  the  fork  of  the  caudal  than  the  origin  of  the  ventrals,  and  propor¬ 
tionally  deeper,  compared  to  its  posterior  portion,  than  expressed  upon  the  accompanying  figure. 
The  caudal  fin  is  deeply  furcated.  The  insertion  of  the  ventrals  takes  place  under  the  posterior 
third  of  the  base  of  the  dorsal ;  their  posterior  margin  being  subtruncated  and  quite  broad 
when  expanded.  The  pectorals  are  of  moderate  development,  very  broad  when  expanded,  and 
sub-falciform  upon  their  posterior  margin. 

D  3,  15  +  1 ;  A  16  +  1  ;  C  4,  1,  8,  8,  1,  4  ;  V  8 ;  P  18. 

The  scales  are  very  large,  sub-orbicular,  or  sub-angular,  deeper  than  long,  with  sub-transverse 
and  irregular  furrow  anteriorly,  and  very  short  radiating  ones  at  the  posterior  margin,  which 
is  finely  scalloped,  and  not  pectinated  as  the  aspect  of  the  figures  might  lead  to  believe. 

The  back,  upper  part  of  the  head,  and  half  of  the  sides  are  deep  bluish  black.  The  sides  of 
the  head  and  the  lower  half  of  the  flanks  are  yellowish  or  whitish,  with  a  metallic  reflect.  The 
fins  are  greyish  or  dull  yellowish. 

References  to  the  figures. — Plate  LXXV,  fig.  5,  represents  Meletta  coerulea ,  from  San  Francisco, 
Cal.,  somewhat  reduced  in  size.  Fig.  6  is  a  scale  from  the  dorsal  region.  Fig.  7,  a  scale  from 
the  abdominal  region.  As  already  stated,  the  last  two  figures  give  a  very  imperfect  idea  of 
the  outline  and  structure  of  the  scales. 


List  of  specimens. 


Catal. 

No. 

No.  of 

spec. 

Age. 

Locality. 

When  col¬ 
lected. 

Whence  obtained. 

Nature  of 
specimen. 

Collected  by — 

953 

i 

Adult.. 

San  Francisco,  Cal _ 

1853 

Lt.  R.  S.  Williamson. 

Alcoholic _ 

Dr.  A.  L.  Heermann.. 

954 

3 

-.do _ 

Presidio,  Cal . 

1853 

Lt.  W.  P.  Trowbridge. 

_ do . 

Lt.  W.  P.  Trowbridge. 

955 

4 

San  Francisco,  Cal _ 

1853 

Lt.  R.  S.  Williamson. 

- do . 

Dr.  A.  L.  Heermann.. 

956 

1 

1853 

Lt.  A.  W.  Whipple  .. 

_ do . 

Dr.  C.  B.  Kennerly  .. 

957 

5 

Young  . 

California  ...... _ 

1853 

Lt.  W.  P.  Trowbridge . 

_ do . 

Lt.  W.  P.  Trowbridge. 

958 

2 

Humboldt  bay,  Cal _ 

Astoria,  Oregon  _ _ 

1854 

.  do . 

959 

2 

1854 

. do . 

_ do . 

rlo  _ _ 

960 

2 

Shoal  water  bay,  W.T. 

1853  . 

Gov.  I.  I.  Stevens _ 

- do . 

Dr.  James  G.  Cooper.. 
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HYODON,  Lesu. 

Gen.  Char. — Body  very  much  compressed,  deep  upon  its  middle,  covered  with  large  scales,  deeper  than  long,  disposed  upon 
transeverse  oblique  series  ;  ventral  line  sharp,  but  not  serrated.  Head  small ;  snout  rounded ;  jaws  equal.  Teeth  on  the  jaws, 
vomer,  palatines,  and  tongue.  Eyes  very  large.  Gill  apertures  continuous  under  the  throat.  Dorsal  fin  opposite  the  anal- 
Caudal  fin  furcated,  else  crescent-shaped  posteriorly.  '  Lateral  line  nearly  straight,  running  along  the  middle  of  the  flanks. 

Syn. — Eyodon,  Lesu.  in  Journ.  Acad.  Nat.  Sc.  Pbilad.  I,  i,  1818,  364. — Rafin  Ichth.  Ohiens.  1820,  41. — Cuv;  Regn.  Anim. 

2d  ed.  II,  1829 ;  &,  ed.  illustr.  Poiss.  283. — DeKay,  New  Y.  Faun.  IV,  1842, 265. — Storer,  Synops.  1846, 

210.— Cuv.  &  Val.  Hist.  nat.  Poiss.  XIX,  1846,  307. 

Glossodon,  Heck,  in  Russeg.  Reisen,  I,  h,  1842,  1033. 

Rafinesque  has  a  genus  Glossodon ,  which  Heckel  appears  to  have  ignored  ;  adopting  Lesueur’s 
genus  Hyodon,  he  suh-divides  it  into  three  subgenera :  Amphiodon,  Glossodon,  and  Glodalus. 
It  is  not  our  present  purpose  to  inquire  into  this  subject  beyond  introducing  here,  into  its  natural 
family,  a  fish  that  was  supposed  at  one  time  to  belong  to  that  of  Cyprinoids,  with  the 
peculiar  and  exceptional  characters  of  having  teeth  upon  the  tongue. 

HYODON  TERGISUS,  Lesu. 

Moon-eye. 

Plate  LXXY,  Figs.  1 — 4.  (By  error  on  the  plate  :  figs.  4 — 7.) 

Spec.  Char. — Head  contained  five  times  and  a  half  in  the  total  length ;  snout  rounded,  sub-conical.  Posterior  extremity  of 
maxillar  bone  extending  to  a  vertical  line  drawn  posteriorly  to  the  pupil.  Eye  very  large,  sub-circular ;  its  diameter  entering 
about  four  times  in  the  length  of  the  side  of  the  head.  Anterior  margin  of  dorsal  fin  somewhat  nearer  the  tip  of  the  caudal  than 
the  occiput.  Base  of  anal  fin  entering  about  four  times  in  the  total  length.  Insertion  of  ventrals  nearer  the  extremity  of  the 
snout  than  the  terminus  of  the  anal. 

Syn. — Eyodon  tergi&us,  Lesu.  in  Journ.  Acad.  Nat.  Sc.  Philad.  I,  i,  1818,  366. — Richards.  Faun.  Bor.  Arner.  Ill,  1836, 235. — 
Kirtl.  Rep.  Zool.  Ohio,  1838, 170,  and  195 ;  &,  in  Boat.  Journ.  Nat.  Hist.  V,  hi,  1846,  338. — DeKay,  New  Y. 
Faun.  IV,  1842,  265;  pi.  xli,  fig.  130. — Storer,  Synops.  1846,  210. — Cuv.  &  Val.  Hist.  nat.  Poiss.  XIX, 
1846,  309. 

The  “moon-eye/’  or  “lake”  and  “river  herring,”  as  this  fish  is  sometimes  called,  has  been 
made  the  subject  of  much  comment  by  the  various  writers  who  have  spoken  of  it.  Several 
species  have  been  put  on  record  without  criticism  ;  adopted  by  some,  rejected  by  others,  so  that 
up  to  the  present  day  we  are  still  left  in  doubt  as  to  the  number  of  species  of  the  genus  Hyodon 
inhabiting  the  fresh  waters  of  North  America.  Let  us  hope  that  the  time  is  not  far  when  the 
Museum  of  the  Smithsonian  Institute  shall  be  in  possession  of  preserved  specimens  from  every 
locality  where  these  fishes  are  found,  so  as  to  enable  us  to  institute  a  thorough  examina¬ 
tion  of  their  zoological  as  well  as  anatomical  characters,  in  order  to  settle  a  question  so  much 
controverted. 

One  fact  is  already  clear  to  our  mind,  that  the  differences  in  the  outline  of  the  anal  fin 
alluded  to  by  Lesueur  and  Valenciennes  are  traits  indicative  of  the  sexes,  and  should  H.  clodalus 
prove  specifically  distinct  from  H.  tergisus  the  distinction  will  be  based  upon  very  different 
characters.  The  above  diagnosis,  which  we  offer,  of  H.  tergisus,  is  drawn  up  with  a  view  of 
assisting  future  observers  should  they  be  prevented  from  forwarding  specimens  to  Washington 
for  ulterior  comparisons. 
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We  have  carefully  counted  the  rays  of  the  fins  of  the  specimens  enumerated  in  the  following 
list  and  found  them  to  be : 

No.  962,  9  .  D  3,  9  +  1 ;  A  4,  31  +  1 ;  C  4,  1,  8,  8,  1,  5  ;  V  1,  7  ;  P  11. 

No.  962,  $  .  D  3, 10  +  1  ;  A  4,  31  +  1  ;  C  4,  1,  8,  8,  1,  5  ;  V 1,  7  ;  P  11. 

No.  963,  $  .  D  2, 10  4-  1 ;  A  4,  32  +  1 ;  C  4,  1,  8,  8,  1,  5  ;  V  1,  7  ;  P  12. 

No.  965,  9  .  D  2,  9  -f  1 ;  A  2,  29  4-  1  ;  C  4,  1,  8,  8,  1,  5  ;  V  1,  7  ;  PH. 

A  female  specimen  from  the  northern  fork  of  the  Canadian  river,  collected  by  Dr.  S.  W. 
Woodhouse,  under  Capt.  L.  Sitgreaves,  and  numbered  961  in  the  Smithsonian  catalogues,  has: 
D  2,  9  4-  1 ;  A  3,  28  4-  1 ;  C  4,  1,  8,  8,  1,  5  ;  V  1,  7  ;  P  12. 

These  are  all  the  specimens  which  we  have  had  an  opportunity  of  examining.  The  one  figured 
on  the  accompanying  plate  was  procured  at  St.  Louis,  Mo.,  and  exhibits  eighteen  longitudinal 
series  of  scales  between  the  anterior  edge  of  the  dorsal  fin  and  the  sharp  ridge  of  the  abdomen : 
eleven  below  the  lateral  line  and  six  above  it ;  an  odd  series  occupying  the  dorsal  region  from 
the  occiput  to  the  dorsal  fin.  Moreover,  the  scales  constitute  transverse  oblique  series  ;  the 
scales  themselves  being  deeper  than  long,  anteriorly  uneven,  with  radiating  furrows  upon 
their  anterior  section  only. 

The  color  is  yellowish,  or  whitish,  with  metallic  reflects,  somewhat  lighter  beneath  than 
above  ;  the  fins  being  unicolor  of  a  tint  similar  to  that  of  the  region  of  the  body  where  they 
are  inserted. 

References  to  the  figures. — Plate  LXXV,  fig.  1,  represents  Hyodon  tergisus,  somewhat  reduced 
in  size.  Fig.  2  is  a  dorsal  scale.  Fig.  3,  a  scale  from  the  lateral  line.  Fig.  4,  a  scale  from 
the  abdominal  region. 

List  of  specimens. 


Catal. 

No. 

No.  of 

spec. 

Sex  and 

age. 

Locality. 

When  col¬ 
lected. 

Whence  obtained. 

Nature  of 
specimen. 

Collected  by — 

962 

2 

Adult  <y  &  9 

St.  Louis,  Mo _ 

1852 

Dr.  George  Engelmann 

Alcoholic  . 

Dr.  Geo.  Engelmann.. 

963 

1 

Adult 

Milk  river,  Upper  Mo_ 

1853 

Gov.  I.  I.  Stevens _ 

_ do _ 

Dr.  George  Suckley  .. 

964 

2 

Y’ng 

_ do _ 

1853 

_ do _ 

965 

1 

Adult  Q 

Fort  Sarpi,  Minn _ 

1854 

Col.  A.  Vaughan _ 

_ do _ 

Dr.  F.  V.  Hayden _ 

ENGRAULIS,  Cuv. 


Gen.  Char. — Body  rounded  or  compressed.  Mouth  large  ;  snout  protruding  beyond  the  lower  jaw.  Premaxillaries  very 
small,  and  hidden  under  the  snout.  Maxillaries  slender,  stretching  over  the  cheeks.  Small  or  minute  teeth  on  either  jaw, 
extending  to  the  very  extremity  of  the  maxillary.  A  few  teeth  on  the  front  of  vomer.  Palatine  and  pterygoidian  teeth 
sometimes  reduced  to  mere  asperities.  Gill  openings  very  large  and  continuous  under  the  throat.  Branchiostegal  membrane 
narrow  and  hidden  under  the  jaw  ;  its  rays  being  short  and  variable  in  number.  Caudal  fin  furcated.  Ventrals  very  small, 
inserted  in  advance  of  the  dorsal  fin. 

Syn. — Engraulis,  Cuv.  Regn.  Aniin.  II,  1817,  174  ;  2d  ed.  II,  1829  ;  &,  ed.  illustr.  Poiss.  278. — Cuv.  &  Val.  Hist.  nat. 

Poiss.  XXI,  1848,  2. — Grd.  in  Gilliss,  U.  S.  N.  Astr.  Exped.  South.  Hemisph.  II,  1855,247. 

The  peculiar  structure  of  the  snout,  as  well  as  that  of  the  mouth,  will  strike  every  one  as 
the  most  characteristic  feature  of  the  small  Clupeoids  which  constitutes  this  genus.  The  head, 
which  is  very  elongated  in  some  species,  is  short  in  others. 
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1.  ENGRAULIS  MORDAX,  Grd. 

Spec.  Char.— Body  slender,  elongated,  and  sub-fusiform  in  profile.  Head  constituting  the  fourth  of  the  total  length  ;  snout 
sub-conical.  Posterior  extremity  of  maxillar  bone  extending  to  the  sub-opercle.  Eye  large  and  sub-circular ;  its  diameter 
entering  four  times  and  a  half  in  the  length  of  the  side  of  the  head,  Anterior  margin  of  dorsal  fin  nearer  the  insertion  of  the 
caudal  than  the  tip  of  the  snout.  Base  of  anal  fin  entering  a  little  over  seven  times  in  the  total  length.  Vent  situated 
opposite  the  base  of  last  ray  of  dorsal  fin.  Ventral  fins  small,  their  tips  not  reaching  the  vent.  Pectorals  rather  short,  posteriorly 
truncated.  Deep  bluish  brown  above  ;  silvery  beneath. 

Syn. — Engraulis  mordax,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  138  ;  &,  154. 

The  general  physiognomy  of  this  species  is  somewhat  suggestive  of  Engraulis  encrasicholus , 
the  common  anchovy  of  Europe,  from  which  it  may,  however,  he  distinguished  by  characters 
expressed  in  the  above  diagnosis  and  referred  to  in  the  following  description  : 

The  body  is  slender  and  compressed,  narrower  on  the  belly  than  on  the  bach,  although 
equally  rounded  off.  The  greatest  depth  is  comprised  nearly  seven  times  in  the  total  length 
and  almost  twice  in  the  length  of  the  head.  The  head  constitutes  the  fourth  of  the  total  length. 
The  eye  is  large  and  sub-circular  ;  its  diameter  entering  four  times  and  a  half  in  the  length  of 
the  side  of  the  head.  The  tip  of  the  lower  jaw  hardly  projects  beyond  the  anterior  rim  of  the  orbit. 
The  posterior  extremity  of  the  maxillar  bone  extends  as  far  as  the  sub-opercle.  The  anterior 
margin  of  the  dorsal  fin  is  nearer  the  base  of  the  caudal  than  the  tip  of  the  snout,  and  as  high 
as  its  base  is  long.  The  anal  is  much  longer  than  deep ;  its  base  entering  about  seven 
times  in  the  total  length  ;  it  is  quite  concave  upon  its  middle  and  much  deeper  anteriorly  than 
posteriorly.  The  caudal  fin  constitutes  a  little  more  than  the  sixth  of  the  total  length.  The 
ventrals  are  inserted  somewhat  in  advance  of  the  dorsal  fin,  and,  being  quite  small,  their 
extremities  do  not  extend  as  far  as  the  vent ;  their  posterior  margin  is  broad  when  expanded 
and  sub-convex.  An  elongated  membranous  scale  exists  near  the  outer  margin  of  these  fins,  and 
another  between  them,  similar  to  those  of  the  pectoral  fins.  The  pectorals  themselves  are 
much  larger  than  the  ventrals,  broad  when  expanded,  obliquely  truncated  posteriorly,  almost 
linear.  The  axillar  membranous  scale  is  nearly  as  long  as  the  upper  edge  of  these  fins. 

A  vertical  line  dropped  from  the  insertion  of  the  last  ray  of  the  dorsal  fin  would  intersect 
the  vent,  situated  near  the  anterior  margin  of  the  anal  fin. 

D  1,  14  +  1 ;  A  1,  19  +  1  ;  C  3,  1,  9,  8,  1,  2  ;  V  8  ;  P  1 7. 

The  scales  are  very  large,  much  deeper  than  long,  undulating  upon  their  anterior  margin, 
and  rounded  off  posteriorly,  with  a  few  irregular  radiating  grooves  upon  the  anterior  section.  . 

The  upper  surface  of  the  head  and  the  back  are  deep  bluisb  brown  or  blackish  ;  the  sides 
and  inferior  regions  reflecting  a  uniform  silvery  tint.  The  dorsal  and  caudal  fins  are  greyish 
yellow,  whilst  the  anal,  ventrals,  and  pectorals  are  of  a  light  straw  color. 


List  of  specimens. 


Catal. 

No. 

No.  of 

spec. 

Age. 

Locality. 

When  col¬ 
lected. 

Whence  obtained. 

Nature  of  speci¬ 
men. 

Collected  by — 

941 

8 

Adult.. .. 

Shoahvater  bay,  W.  T . . . 

1853 

Gov.  I.  I.  Stevens  . 

Alcoholic _ 

Dr.  Jas.  G.  Cooper. 

942 

6 

...do . 

Astoria,  Oregon . 

1854 

Lieut.  Trowbridge  . 

_ do . 

Lieut.  Trowbridge  _ 

943 

10 

~do_ - » - . 

Ran  T)ipgr>  Cal 

1853 

. do . 

_ do _ 

A.  Cassidy _ 

944 

0 

California 

1853 

_ do . 

Lieut.  Trowbridge . 

945 

2 

m  m  m  (Jq  m  _ 

Snn  Cal 

1857 

A  Cassidy _ 

A.  Cassidy _ 
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2.  ENGRAULIS  NANUS,  Grd. 

Spec.  Char. — Body  short  and  slender,  tapering  posteriorly,  and  very  much  compressed.  Head  constituting  the  third  of  the 
length,  the  caudal  fin  excluded.  Snout  sub-conical.  Posterior  extremity  of  maxillar  bone  extending  to  the  interopercle.  Eye 
large  and  sub-circular  ;  its.  diameter  entering  four  times  and  a  half  in  the  length  of  the  side  of  the  head,  exactly  once  in 
advance  of  its  anterior  rim.  Anterior  margin  of  dorsal  fin  equidistant  between  the  tip  of  the  snout  and  the  fork  of  the  caudal 
fin.  Base  of  anal  fin  entering  six  times  and  a  half  in  the  total  length.  Vent  situated,  immediately  in  advance  of  the  anterior 
margin  of  the  anal  fin  and  behind  the  base  of  the  dorsal.  Ventrals  rather  small,  broad  when  expanded,  sub-convex  ;  their  tips 
not  quite  reaching  the  vent.  Pectorals  slender,  rather  elongated,  posteriorly  sub-truncated,  not  extending  to  the  origin  of  the 
ventrals.  Reddish  brown  above,  silvery  white  beneath. 

This  species  is  more  closely  allied  to  E.  mordax  than  to  any  other  species  so  far  known  on  the 
Pacific  range  of  North  America,  although  less  elongated,  in  which  respect  it  resembles  E. 
delicatissimus,  although  the  profile  of  the  body  reminds  us  of  that  of  the  preceding  species. 
The  greatest  depth  entering  about  five  times  and  a  half  in  the  total  length.  The  dorsal  is 
higher  than  long,  superiorly  linear  and  diminished  less  rapidly  in  height  than  in  the  preceding 
and  following  species.  The  anterior  half  of  the  anal  is  triangular,  and  rather  low  posteriorly 
to  the  middle  of  its  length.  ■ 

D  12  ;  A  1,  16  +  1  ;  C  4,  1,  9,  8,  1,  5  ;  V  7 ;  P  10. 

The  scales  are  not  preserved  upon  the  specimen  which  we  have  examined. 

The  upper  surface  of  the  head  and  the  dorsal  region  are  reddish  brown  ;  the  sides  of  the 
head,  flanks,  and  belly  exhibiting  a  silvery  tint.  The  dorsal  and  caudal  are  greyish  olive  ;  the 
other  fins  being  yellowish,  or  light  straw  color. 

List  of  specimens. 


Catal.  No. 

No.  of  spec. 

Locality. 

When  collected. 

Whence  obtained. 

Nat.  of  spec. 

Collected  by — 

946 

1 

San  Francisco,  Cal . . 

1853 

Lt.  R.  S.  Williamson.. 

Alcoholic  . . 

Dr.  A.  L.  Heermann, 

3.  ENGRAULIS  DELICATISSIMUS,  Grd. 

Spec.  Char. — Body  very  much  compressed,  sub-fusiform  in  profile.  Head  contained  nearly  five  times  and  a  half  in  the  total 
length.  Posterior  extremity  of  maxillar  bone  extending  to  the  gill  apertures.  Eye  large  and  circular  ;  its  diameter  entering 
three  times  in  the  length  of  the  side  of  the  head.  Anterior  margin  of  dorsal  fin  nearer  the  insertion  of  the  caudal  than  the  tip 
of  the  snout.  Base  of  anal  fin  entering  about  five  times  in  the  total  length.  Vent  situated  opposite  the  anterior  margin  of  the 
dorsal  fin.  Ventrals  very  small  ;  their  lips  reaching  the  vent.  Pectorals  slender  and  lanceolated,  not  extending  to  the  origin  of 
the  ventrals.  Yellowish,  with  a  silvery  streak  along  the  middle  of  the  flanks. 

Stn. — Engraulis  delicatissimus,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  154. 

The  specimens  of  this  species  now  before  us  may  still  he  immature,  and  the  very  natural 
question  arises,  whether  it  is  not  the  young  of  the  preceding  one.  On  close  comparison, 
however,  the  characters  assigned  to  it  will  strike  every  one  as  most  conspicuous.  Its  general 
appearance  or  fascies  is  widely  different  from  that  of  either  E.  encrasicholus  or  E.  mordax;  the 
body  being  more  compressed,  less  tapering,  the  head  much  shorter  and  the  snout  less  acute. 
The  entire  length  of  the  largest  specimen  before  us  is  about  three  inches,  the  head  being 
contained  in  it  nearly  five  times  and  a  half.  The  greatest  depth  of  body  is  somewhat  less  than 
the  length  of  head,  the  upper  surface  of  which  is  convex  and  but  slightly  declivous.  The  eye 
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is  large  and  circular  ;  its  diameter  entering  about  three  times  in  the  length  of  the  side  of  head. 
The  snout  is  abbreviated,  the  apex  of  the  lower  jaw  projecting  considerably  in  advance  of  the 
orhit,  and  the  posterior  extremity  of  the  maxillar  bone  extending  to  the  gill  apertures. 
The  dorsal  fin  is  sub-triangular,  anteriorly  higher  than  long,  its  origin  being  nearer  the  tip  of 
the  snout  than  the  extremity  of  the  caudal  fin.  The  latter  is  furcated  and  nearly  equal  to  the 
head  in  length.  The  base  of  the  anal  fin  is  almost  twice  as  long  as  that  of  the  dorsal,  and  its 
anterior  margin  situated  opposite  the  middle  region  of  the  latter  ;  its  base  entering  about  five 
times  in  the  total  length.  The  ventrals  are  small  and  short,  posteriorly  sub-truncated  ;  their 
extremities  reaching  the  vent,  which  is  placed  midway  between  the  origin  of  the  anal  fin  and 
the  insertion  of  the  ventrals,  being  just  opposite  the  anterior  margin  of  the  dorsal  fin.  The 
pectorals  are  elongated,  slender,  and  sub-lanceolated  ;  their  posterior  extremities  being  but  at  a 
short  distance  from  the  insertion  of  the  ventrals. 

D  2,  13  ;  A  2,  22  +  1 ;  C  7,  1,  8,  8,  1,  6 ;  V  5  ;  P  12. 

The  few  scales  which  still  remain  scattered,  are  very  large  and  deeper  than  long.  The 
ground  color  is  yellowish  ;  a  silvery  band,  about  a  tenth  of  an  inch  or  slightly  more  in  width, 
occupies  the  middle  of  the  flanks  from  the  head  to  the  base  of  tbe  caudal  fin. 


List  of  specimens. 
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San  Diego,  Cal _ _ 

1853 

Lieut.  W.  P.  Trowbridge  . 

Alcoholic _ 

A.  Cassidy _ 

4.  ENGRAULIS  COMPRESSUS,  Grd. 

Spec.  Char.— Body  very  much  compressed,  rather  short  and  deep.  Head  constituting  about  the  fifth  of  the  total  length, 
Snout  abbreviated.  Posterior  extremity  of  maxillar  bone  extending  to  the  interopercle.  Eye  large  and  sub- circular ;  its 
diameter  entering  about  three  times  and  a  half  in  the  length  of  the  side  of  the  head.  Anterior  margin  of  dorsal  fin  nearly 
equidistant  between  the  tip  of  the  snout  and  the  fork  of  the  caudal  fin.  Base  of  anal  fin  entering  three  times  in  the' length,  the 
caudal  fin  excluded.  The  latter  is  somewhat  shorter  than  the  head.  Vent  situated  near  the  origin  of  the  anal  and  opposite 
the  anterior  margin  of  the  dorsal  fin.  Ventrals  quite  small,  nearly  reaching  the  vent.  Pectorals  broad  and  well  developed, 
extending  as  far  as  the  insertion  of  the  ventrals.  Yellowish  brown,  with  a  silvery  streak  along  the  middle  of  the  flanks. 

Tbis  species,  in  its  general  appearance,  so  closely  resembles  E.  delicatissimus,  that  on  a 
superficial  inspection  we  bad  supposed  it  was  identical  with  it.  On  a  closer  examination  we 
became  very  soon  acquainted  with  differential  characters  so  striking,  that  nothing  after  that 
was  easier  than  to  tell  the  differences  between  the  two  species. 

The  greatest  length  of  the  specimens  before  us  is  scarcely  four  inches ;  the  greatest  depth 
being  equal  to  the  length  of  the  head,  hence  enters  about  five  times  in  the  total  length.  The 
snout  is  sub-conical  and  quite  abbreviated.  The  dorsal  fin  is  much  higher  than  long,  and 
sub-triangular  in  shape.  The  anal  fin  is  very  long;  its  anterior  third  constituting  a  triangular 
figure,  whilst  its  remaining  portion  is  very  low.  Its  origin  is  placed  opposite  the  middle  of  the 
dorsal ;  the  vent  being  quite  near  to  it.  The  ventrals  are  rather  small,  posteriorly  sub-truncated, 
and  when  directed  backwards  their  extremities  approximate  the  vent.  The  pectorals  are  well 
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developed,  sub-falciform  upon  their  posterior  margin  ;  their  extremities  reaching  the  origin  of 
the  ventrals.  The  axillar  membranous  scales  are  tapering,  of  moderate  length,  and  shorter 
than  the  fin. 

D  1,  11  +  1 ;  A  2,  35  +  1  ;  C  6,  1,  9,  8,  1,  7 ;  V  6 ;  P  14. 

The  scales  are  large,  deeper  than  long,  anteriorly  suh-truncated,  posteriorly  rounded,  with 
irregular  furrows  or  grooves.  They  are,  as  usually,  very  deciduous,  for,  a  few  only  remain 
scattered  over  the  body. 

The  color  is  yellowish  brown,  with  a  silvery  streak  along  the  middle  of  the  flanks.  The  fins 
being  greyish  olive. 

List  of  specimens. 


Catal.  No. 
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San  Diego,  Cal . 
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A.  Cassidy . 
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A.  Cassidy . 

ORDER  Y. 


PLECTOGNATHI. 

The  premaxillar  and  maxillar  hones  are  united  into  one  continuous  immovable  bony  piece. 
The  internal  skeleton  is  hut  partly  ossiffied.  The  opercular  apparatus  is  hidden  under  a 
thickened  skin.  Branchial  apertures  small.  The  surface  of  the  skin  is  either  protected  with 
enamelled  scales,  (ganoid,)  else  with  asperities  or  spinous  productions,  characters  by  which 
these  fishes  are  always  easily  distinguished  from  those  of  the  other  orders.  The  swimming 
or  air  bladder  has  no  air  duct  in  communication  with  the  throat. 

Syn. — Plectognathes,  Cuv.  Tabl.  elem.  Hist.  nat.  Anim.  1798  ;  Regn.  Anim.  II,  1817.  144  ;  2d  ed.  II,  1829  ;  &,  ed.  illustr. 
Poiss.  333. 

Plectognathi,  Bonap.  Sagg.  Distr.  metod.  Anim.  Verterbr.  1831,  120. — Richards.  Faun.  Bor.  Amer.  Ill,  1836,  277. — 
DeKay,  New  Y.  Faun.  IV,  1842,  323. — Mull,  in  Wiegm.  Archiv  fur  Naturg.  1845, 1, 134,  &  137. — Storer, 
Synops.  1846,  239. 

The  family  of  Ostracionidae ,  the  third  of  this  Order,  has  furnished  as  yet  no  representatives 
to  the  ichthyic  fauna  of  our  western  coast,  where,  no  doubt,  some  of  them  exist.  Not  being 
marketable  fishes,  they  are  no  object  of  attraction  except  to  naturalists,  who,  so  far,  have  had 
but  few  opportunities  to  prosecute  their  explorations  in  that  region  of  the  country. 

A  “sun-fish,”  “head-fish,”  or  “moon-fish,”  (Orthagoriscus)  as  sometimes  called,  has  been 
observed  off  the  harbor  of  San  Diego,  as  I  am  informed  by  my  friend  Lieut.  Trowbridge. 
The  “moon-fish”  may  well  be  considered  as  the  type  of  a  fourth  family  ( Orthagoriscidae ) 
amongst  the  Plectognathians. 

Family  B ALISTIDAE_,  Bonap. 

The  body  is  compressed,  rather  short  and  deep,  covered  with  either  large  or  small  scales,  or 
else  with  prickles,  or  granules.  The  snout  is  sub-conical  and  prolonged,  terminated  by  a  small 
mouth  provided  with  a  few  isolated  teeth.  There  are  two  dorsal  fins,  the  anterior  one  often 
reduced  to  a  single  spine.  The  pelvic  bone  is  prominent ;  the  ventral  fins  being,  however,  but 
imperfectly  developed. 

Syn. — Balislidae,  Bonap.  Sagg.  Distr.  metod.  Anim.  Vertebr.  1831,  120.' — DeKay,  New  Y.  Faun.  IV,  1842,  333. — Storer, 
Synops.  1846,  243. 

Balislini,  Bonap.  Catal.  metod.  Pise.  Europ.  1846,  88. — Mull,  in  Wiegm  Archiv  fur  Naturg.  1845,  I,  134  &  137. 

Balistides,  Dum.  Ichthyol.  analyt.  1856,  177. 

A  species  of  this  family  was  received  during  the  early  part  of  the  present  year  from  San 
Diego,  California,  where  it  was  collected  by  A.  Cassidy.  The  specimens  having  been  mislaid 
in  the  moving  of  the  Smithsonian  collections  from  one  end  of  the  building  to  another  a  few 
months  since,  we  are  unable  at  present  to  refer  it  to  its  proper  genus,  and  give  any  further 
description  of  the  species,  beyond  stating  that  the  specimens  were  of  a  jet  black  tint,  with  light 
(either  white  or  yellow)  margined  fins. 
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Family  GYMNODONTIDAE,  Yarrell. 

The  skin  is  studded  either  with  prickles  or  with  granules.  The  shape  of  the  body  is  short, 
thick,  and  rounded  in  some,  oblong  and  compressed  in  others.  The  ventral  fins  are  wanting. 
The  snout  is  abbreviated  and  rounded.  The  mouth  is  rather  small,  provided  with  teeth  of  a 
very  peculiar  structure  ;  there  are  either  one  or  two  in  either  jaw,  resembling  somewhat  the  bill 
of  a  parrot,  the  teeth  themselves  being  composed  of  laminae,  which  wear  off  and  are  at  the  same 
time  renewed.  These  laminae  represent  as  many  isolated  teeth,  which  have  combined  into  that 
compact  mass,  occupying  the  whole  extent  of  the  jaws. 

Syn. — Gymnodontes,  Cuv.  Regn.  Anim.  II,  1817,  145  ;  2d  ed,  II,  1829  ;  &,  ed.  illustr.  Poiss.  334. — Mull,  in  Wiegm.  Archiv 
fur  Naturg.  1845,  I,  134  &  137. 

Gymnodontidae,  Yarrell,  Hist.  Brit.  Fish.  II,  1836  ;  &,  2d  ed.  1841,  457. — DeKay,  New  Y.  Faun.  IV,  1842,  323. — 
Storer,  Synops.  1846,  239. 

Tetraodontidae,  Bonap.  Sagg.  Distr.  metod.  Anim.  Vertebr.  1831,  120. 

Gymnognathes,  Dim.  Ichth.  analyt.  1856,  157. 

The  fishes  of  this  family  have  only  three  branchial  combs,  or  gills,  a  peculiarity  of  organization 
occurring  in  but  few  others.  The  swimming  or  air  bladder  is  composed  of  two  regular,  sym¬ 
metrical,  and  approximated  partitions,  or  lobes,  within  which  small  pouches,  or  compartments, 
may  be  observed,  giving  rise  to  the  idea  that  they  were  the  analogues  of  the  lungs. 

Most  of  the  species,  moreover,  have  the  faculty  of  introducing  atmospheric  air  into  the 
stomach,  to  swallow  air,  as  it  were,  by  which  process  they  increase  in  bulk,  and  diminish  at  the 
same  time  in  specific  gravity.  In  that  condition  they  float  motionless  at  the  surface  of  the  water, 
occasionally  reversed  so  as  to  keep  the  dorsal  region  downwards.  Hence  the  vernacular  appel¬ 
lation  of  “  balloon-fish,”  “  globe-fish,”  “  puffer,”  “  swell-fish,”  &c.  When  caught,  a  sound 
or  grunt  is  heard,  caused  either  by  the  escape  of  the  air  from  the  stomach,  else  by  that  of  the 
gases  from  the  swimming  bladder.  We  recollect  having  found  sand,  gravel,  and  pebbles  to  a 
considerable  size  in  the  stomach  of  a  species  of  Tetraodon  from  the  Atlantic  coast. 


TETRAODON,  Linn. 

Gen.  Char. — Body  short  or  elongated,  with  the  abdominal  region  capable  of  much  extension,  and  covered  either  wholly  or 
partially  with  prickles;  else  smooth  or  studded  with  granules.  Jaws  divided  upon  their  middle  by  a  vertical  suture,  presenting 
the  appearance  as  though  four  teeth  were  extant,  two  above  and  two  below. 

Syn. — Tetraodon,  Linn,  Syst.  Nature,  ed.  X»  I,  1678,  332;  &,  Mus.  Adolph.  Frid.  1764,  55. — Cuv.  Regn.  Anim.  II,  1817, 
147;  2d  ed.  II,  1829;  &,  ed.  II.  1829;  &,  ed.  illustr.  Poiss.  337. — Storer,  Rep.  Fish  Mass.  1839,  169;  &, 
Synops.  1846,  241. — De  Kay,  New  Y.  Faun.  IV,  1842,  327. — Mull,  in  Wiegm.  Archiv  fur  Naturg.  I, 
1843,  330. — Dum.  Ichthyol.  analyt.  1856,  160. 

The  genus  Tetraodon  has  recently  been  revised  by  J.  J.  Kaup  in  a  catalogue,  still  MSS.,  of 
the  Pleciognathi  of  the  British  Museum.  Several  new  genera  are  proposed  by  him  ;  but  their 
description  not  having  come  to  our  knowledge,  we  are  unable  to  tell  at  present  whether  the 
following  species  belongs  to  the  genus  Tetraodon ,  as  limited  and  characterized  by  that  German 
naturalist. 
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TETEAODON  POLITUS,  Grd. 

Smooth  Balloon-Fish. 

Spec.  Char. — Body  sub-cylindrical.  Head  very  large,  constituting  the  third  of  the  length,  caudal  fin  excluded.  Pectorals 
broad,  short,  and  rounded.  Caudal  posteriorly  sub-convex.  Skin  perfectly  smooth  all  over,  the  prickles  remaining  within  the 
derm  in  the  shape  of  indurated  needles.  Olivaceous  brown  above,  maculated  with  black;  yellowish  and  unicolor  beneath. 

The  head  is  sub-quadrangular,  sub-pyramidal,  larger  across  the  thoracic  region  than  the 
anterior  portion  of  the  body.  Its  upper  surface  is  gently  convex  and  quite  declivous  from  the 
eyes  to  the  snout,  which  is  obtusely  rounded  off.  The  lips  are  thick  and  fleshy,  with  their 
surface  papillar,  the  mouth  being  proportionally  large.  The  eyes  are  rather  small,  sub-ellip¬ 
tical,  approximating  the  upper  surface  of  the  scull,  their  longitudinal  diameter  entering  nearly 
eight  times  in  the  length  of  the  side  of  the  head. 

The  body  from  the  thoracic  belt  tapers  regularly  backwards.  The  peduncle  of  the  tail  is  com¬ 
pressed,  becoming  quite  thin  at  the  insertion  of  the  caudal.  The  height  of  the  dorsal  fin  is 
more  than  twice  the  length  of  its  base  ;  its  upper  margin  is  sub-convex  ;  its  origin  is  equidistant 
between  the  branchial  apertures  and  the  posterior  margin  of  the  caudal  fin.  The  anal  is  inserted 
opposite  the  dorsal  and  somewhat  further  backwards  ;  it  is  narrower  than  the  dorsal,  and  nearly 
as  deep  as  the  latter  is  high,  its  inferior  margin  being  quite  convex.  The  caudal  is  posteriorly 
sub-truncated  ;  else  broadly  rounded  off,  and  contained  short  of  six  times  in  the  total  length. 
The  pectorals  are  very  broad,  rather  short,  posteriorly  rounded  off,  or  else  convex. 

D  1,  1 ;  A  1,  6  ;  C  2,  1,  4,  4,  2 ;  V  0  ;  P  15. 

The  skin  is  perfectly  smooth  to  the  touch.  The  small  spines  or  prickles  which  are  observed 
in  other  species  of  this  genus  appear  to  remain  in  the  present  one  in  an  undeveloped  or 
embryonic  condition  within  the  skin. 

The  specimen  described  is  somewhat  over  twelve  inches  in  total  length. 

The  upper  region  of  the  body  and  head  is  olivaceous  brown,  maculated  with  black,  minutely 
and  profusely  dotted  with  black  also  ;  the  inferior  region,  from  the  middle  of  the  flanks,  being 
uniform  yellowish,  sometimes  merging  into  an  orange  tint.  The  dorsal  and  caudal  fins  are 
olivaceous  brown  ;  the  pectorals  and  anal  yellowish. 
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LOPHOBR  ANCHII. 

The  bony  frame  or  skeleton  is  but  partly  ossified  in  the  fishes  which  compose  this  Order,  and 
their  body  is  protected  by  scales  or  plates  partly  bony  and  partly  corneous  in  structure,  poly¬ 
gonal  in  shape,  articulated  and  movable  one  upon  another.  The  jaws  are  produced  forwards, 
and  united  into  a  tube,  at  the  apex  of  which  the  mouth  is  situated.  The  swimming  or  air 
bladder  has  no  air  duct  leading  to  the  throat.  The  gill  apertures  are  small,  one  on  either  side 
of  the  nape,  and  the  gills,  instead  of  being  comb-like,  assume  a  tuft-like  or  granulated  struc¬ 
ture,  arranged  upon  two  series  and  situated  under  large,  convex,  and  bony  opercles.  There  are 
no  cceca  to  the  intestine. 

Syn. — Lophobranches,  Cuv.  Regn.  Anim.  II,  1817,  155;  2d  ed.  II,  1829;  &,  ed.  illustr.  Poiss.  329. — Dum.  Ichth.  analyt. 
1856,  169. 

Lophobrancliii,  Bonap.  Sagg.  Distr.  metod.  anim.  vertebr,  1831,  119. — Richards.  Faun.  Bor.  Amer.  Ill,  1836, 
276. — DeKay,  New  York  Faun.  IV,  1842,  319. — Mull,  in  Wiegm.  Archiv  fur  Naturg.  1845,  I,  137. — 
Storer,  Synops.  1846,238. — Owen,  Lect.  Comp.  Anat.  Vert.  Anim.  1846,  50. 

The  members  of  this  order  are  quite  diversified  in  their  external  aspect.  From  the  Sea-Horse 
(. Hippocampus )  to  the  flying  sea-horse  ( Pegasus )  there  is  a  gradual  transition,  the  orientation 
excepted  ;  but  from  the  latter  to  the  Pipe-fish  ( Syngnathus )  there  is  quite  a  step.  The  peculiar 
structure  of  .  the  gills  appears  to  be  the  chief  binding  trait  between  these  extreme  forms. 

In  Hippocampus  and  Syngnathus  the  muscles  presiding  over  the  movements  of  the  dorsal  and 
pectoral  fins  must  assume  a  most  perfect  structure,  if  we  are  to  judge  of  them  by  the  action  of 
these  fins.  Every  ray  has  a  range  of  movements  almost  unequalled  in  the  class  of  fish.  These 
are  so  rapid  that  the  eye  can  hardly  catch  them  while  in  motion — we  were  going  to  say  in 
vibration.  They  execute  a  series  of  undulations  in  the  longitudinal  and  vertical  directions  so 
as  to  simulate  a  screw  in  every  sense  of  the  word,  and  we  would  advise  the  inventive  genius  of 
our  mechanics  who  study  the  screw  propelling  problem  to  pause  an  instant  before  this  organic 
machinery,  and  ascertain  whether  nature  has  understood  that  problem  as  well  as  themselves. 

In  either  of  the  genera  we  have  just  been  alluding  to  we  find  that  the  male  sex  is  provided 
with  an  elongated  sub-caudal  pouch,  into  which  the  eggs  are  sheltered,  not  merely  until  hatched, 
but  where  the  embryos  themselves  remain  for  a  certain  length  of  time.  Some  very  peculiar 
habits  must  be  connected  with  this  curious  structure ;  peculiarities  connected  with  the  fecunda¬ 
tion  of  the  eggs  themselves  and  the  moral  tendencies  of  either  sexes,  since  the  male  is  made 
here  the  exclusive  guardian  and  protector  of  the  progeny. 

In  treating  of  the  stickle-backs  (G aster osteus)  we  have  noticed  traits  somewhat  parallel  to 
these :  we  allude  to  the  construction  of  a  nest  by  the  male,  and  the  watch  he  institutes  over 
the  eggs  therein  laid  by  the  female. — (See  page  86.) 

Similar  facts  in  the  class  of  fishes  are  no  longer  isolated,  as  they  have  been  in  the  past 
history  of  ichthyology.  The  sun-fish  ( Pomotis ),  the  cat-fish  (Pimelodus) ,  and  the  lump-fish 
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( Cyclopterus ),  exhibit  traits  of  a  kindred  nature.  In  most  of  the  minnows  ( Cyprinodontidae ) 
and  the  Anableps ,  the  eggs  hatch  within  the  abdomen  of  the  female,  and  in  the  Embiotocoids 
there  is  a  special  pouch  within  which  the  eggs  are  first  formed  and  afterwards  develop  until  the 
young  have  undergone  their  fullest  metamorphoses.  The  Embiotocoids,  when  observed  for  the 
first  time,  seemingly  recalled  to  mind  the  opossum  of  North  America,  and  the  entire  tribe  ot 
the  kangaroo  of  Australia  ;  hut  if  any  fish  deserves  the  appellation  of  opossum-fish  we  venture 
to  claim  it  for  the  tribes  of  Lopliobranchii  we  are  treating  of  in  these  pages. 

The  Lopliobranchii  have  been  recently  the  subject  of  investigations  on  the  part  of  Mr.  Kaup. 
The  genera  which  he  has  established  being  for  the  present  known  to  us  only  nominatively,  we 
are  at  a  loss  to  distribute  them  in  the  families  we  are  inclined  to  adopt  in  the  present  Order. 
The  generic  divisions  adopted  by  Mr.  Dumeril  in  his  ‘  ‘  Ichthyologie  analy tique’  ’  are  not 
sufficiently  characterised  to  the  same  purpose. 


Family  HIPPOCAMPIDAE,  Owen. 

The  “  sea-horse”  family  being  composed,  to  our  knowledge,  of  but  one  genus  ( Hippocampus ), 
we  will  not  enlarge  upon  its  characters  here,  since  alluding  to  them  would  he  a  mere  repetition 
of  their  enumeration  further  on. 

Syn. — Hippocampidae,  Owen,  Lect.  Comp.  Anat.  Vertebr.  Anim.  1846,  50. — Bd.  Ieonogr.  Encycl.  II,  1850,  232. 

This  family  is  not  adopted  by  all  systematic  writers,  some  of  whom  combining  it  with  that  of 
Syngnathidae,  either  under  the  latter  appellation,  else  designating  it  by  the  name  of  the  Order 
itself.  The  position  these  fishes  assume  in  the  media  in  which  they  live  is  not  the  least  of  their 
peculiarities  entitling  them  to  the  rank  of  a  family  in  the  ichthyic  method. 

HIPPOCAMPUS,  Cuv. 

Gen.  Ciiar. — Body  short,  deep,  and  compressed  heptangular ;  tail  slender,  quadrangular,  tapering,  and  coiled  up  inwardly. 
External  surface  of  both  body  and  tail  divided  into  parallelograms  by  longitudinal  and  transverse  ridges,  with  tubercular  points 
at  the  angles  of  intersection.  Hea-d  sub-pyramidal,  bent  downwards.  One  dorsal  fin  ;  neither  caudal  nor  ventrals ;  an  anal 
fin  in  both  sexes.  Pectoral  fins  of  moderate  development. 

Syn. — Hyppocampus,  Cuv.  Regn.  Anim.  II,  1817,  157  ;  2d  ed.  II,  1829  ;  &,  ed.  illustr.  Poiss.  331. — Storer,  Rep.  Fish. 

Mass.  1839,  167  ;  &,  Synops.  1846,  239. — DeKay,  New  Y.  Faun.  IV,  1842,  322. — Dum.  Ichthyol.  analyt. 

1856,  170. 

Deprived  of  caudal  fin  to  execute  their  onwards  motion,  the  sea-horses  {Hippocampus)  are 
reduced  to  coiling  up  their  tail  and  to  assume  a  vertical  position  in  the  medium  in  which  they 
live,  a  position  unknown  elsewhere  in  the  class  of  fish.  They  progress  slowly  and  uniformly 
forwards  or  obliquely  upwards  ;  in  their  descending  movements  the  orientation  is  not  changed  ; 
the  tail  remains  directed  downwards.  The  movements  are  executed  by  the  means  of  the  pec¬ 
toral  fins  ;  the  dorsal  acting  chiefly  as  a  rudder.  They  appear  to  be  easily  tired,  for  after 
being  active  a  short  time  they  seek  submarine  supports  to  which  they  attach  themselves  by  the 
means  of  their  prehensile  tail. 

HIPPOCAMPUS  INGENS,  Grd. 

The  Great  California  Sea-Horse. 

Spec.  Char —Body  composed  of  twelve  segments ;  tail  longe-  than  the  body  and  head  together,  divided  into  thirty-eight 
segments.  Head  constituting  the  sixth  of  the  total  length  ;  it  being  contained  about  twice  in  the  length  of  the  body  and  thrice  in 
that  of  the  tail .  Spiny  crest  at  the  base  of  the  snout  rather  inconspicuous.  Three  pairs  only  of  thoracic  bony  processes.  Blackish 
or  deep  chesnut  brown,  punctulated  with  white. 
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Some  of  the  specimens  before  us  measure  nine  inches  in  total  length,  from  the  apex  of  the 
snout  to  the  tip  of  the  tail.  The  length  of  the  rostrum  from  the  anterior  rim  of  the  orbit  to 
the  tip  of  the  snout  is  the  half  of  the  length  of  the  head.  The  eye  is  circular,  and  its  diameter 
enters  six  times  in  the  length  of  the  side  of  the  head  :  hence  thrice  anteriorly  to  the  orbit.  The 
occipital  bony  process  is  subpentagonal,  and  crowned  by  five  obtuse,  nearly  horizontal  points, 
sometimes  reduced  to  finely  crenated  ridges  ;  a  feature  not  altogether  peculiar  to  this  species. 
Upon  the  anterior  declivity  of  the  same  process  may  he  seen  one  or  more  blunt  protuberances. 
The  supra-orhital  process  terminates  either  into  a  crenated  ridge  or  a  double  blunt  knob.  Between 
the  latter  processes  there  is  a  shallow  inter-orbital  depression  converging  anteriorly  into  an  acute 
angle,  at  the  summit  of  which  may  he  observed  the  inter-olfactive  crest,  which  is  rather  small 
and  finely  crenated.  On  either  side  of  this  crest,  and  close  to  the  orbit,  are  situated  the  nostrils 
at  the  very  base  of  the  tubular  rostrum.  The  supra-tympanic  process  is  simple  and  nearly  hori¬ 
zontal.  The  thoracic  arch  exhibits  three  small  processes  :  one  upon  its  upper  extremity,  nearly 
at  the  same  level  with  the  supra-tympanic  one ;  the  second  or  middle  one  in  advance  of  the 
insertion  of  the  pectoral  fin  immediately  below  its  middle  ;  the  third  occupies  the  inferior  branch 
of  the  said  arch,  being  directed  downwards  and  backwards.  The  processes  at  the  angles  of 
intersection  of  the  ridges  of  the  surface  of  the  body  and  tail  are  sometimes  acute  ;  at  others, 
crest-like.  This  is  especially  the  case  over  the  ventral  line  where  they  assume  their  greatest 
development.  The  subcaudal  embryonal  pouch  of  the  male  is  nearly  equal  to  the  body  in 
length  ;  hence,  much  shorter  than  the  remaining  portion  of  the  tail.  The  vent  is  placed  nearly 
opposite  the  middle  of  the  dorsal  fin.  The  dorsal  fin  itself  is  longer  than  high,  superiorly 
convex,  and  rather  higher  posteriorly  than  anteriorly ;  its  base  entering  about  thrice  in  the 
length  of  the  body,  and  twice  and  a  half  time  between  its  anterior  margin  and  the  occiput. 
The  pectorals  are  very  broad  and  short,  posteriorly  rounded  off ;  their  longest  rays  being  nearly 
equal  to  the  insertion  of  the  fins  themselves.  The  anal  is  much  deeper  than  broad  ;  the  middle 
rays  are  the  deepest. 

D  19;  A  4;  C  0,  0  ;  Y  0;  P  15. 

The  ground  color  is  either  entirely  olivaceous  black,  or  yellow,  maculated  with  deep  chesnut 
brown  ;  crowded  whitish  dots  being  scattered  all  over  the  body,  head,  and  tail.  About  the 
oi bits  these  dots  are  arranged  upon  irradiating  series  ;  and  over  the  sides  of  the  head,  in  series 
irregularly  undulating. 


List  of  specimens. 


Catal. 

No. 

No.  of 

spec. 

Locality. 

When 

collected. 

Whence  obtained. 

Nature  of 
specimen. 

Collected  by — 

982 

5 

San  Diego,  California . 

1857 

A.  Cassidy . 

Alcoholic. 

A.  Cassidy . 

Family  SYNGNATHIDAE,  Bonap. 

The  same  remark  consigned  under  the  head  of  Hippocampidae  applies  to  this  family,  for  the 
genus  Syngnathus  ihe  ts  sole  generic  type,  which  we  have  had  an  opportunity  of  examining.  Those 
established  by  Kaup  are  quite  numerous,  hut  the  description  of  their  characters  has  not  yet 
come  into  our  hands. 
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Syn. — Syngnathidae,  Bonap.  Sagg.  Distr.  metod.  Anim.  Vertebr.,  1831, 119. — DeKay,  New  Y.  Faun.  IV,  1842,  319. — Storer, 
Rep.  Fish,  Mass.  1839, 162 ;  &,  Synops.  1846,  238. — Owes,  Lect  Comp.  Anafc.  Vertebr.  Anim.  1846,  50. — 
Bd.  Iconogr.  Encycl.  II,  1850,  232. 

On  either  coast  of  North  America  the  genus  Syngnathus  is  the  only  one  of  the  family  which 
has  furnished  us  with  representatives.  They  have  been  observed  from  the  coast  of  Massachusetts 
to  the  Gulf  of  Mexico,  and  from  San  Diego,  California,  to  Puget’s  Sound,  Washington  Territory. 

SYNGNATHUS,  Artedi. 

Gen.  Char. — Body  elongated,  slender,  heptangular;  tail  slender,  elongated,  tapering,  and  quadrangular,  continuous  with  the 
body,  and  longer  than  the  body  and  head  together.  Body  and  tail  both  covered  with  indurated  parallelogramic  plates,  arranged 
in  longitudinal  and  parallel  series,  with  a  slight  longitudinal  and  crested  ridge  along  their  middle.  Head  elongated,  slender,  and 
sub-cylindrical,  in  a  direct  line  with  the  body.  Opercular  apparatus  large ;  branchial  apertures  small.  One  singe  dorsal 
fin  ;  one  caudal,  posteriorly  rounded  or  convex ;  no  ventrals  ;  a  vestige  of  an  anal  in  the  female  sex.  Pectorals  broad  and  short- 

Syn. — Syngnathus,  Art.  Gen.  Pise.  1738 ;  &,  ed.  Walbaumi,  1792, 1  — Linn.  Syst.  Nat.  ed.  Xa  1, 1758,  336. — Cuv.  R6gn. 

Anim.  II,  1817,  156;  2d  ed.  II,  1829;  &,  ed.  illustr.  Poiss.  330. — Storer,  Rep.  Fish.  Mass.  1839,  162; 
&,  Synops.  1846,  238.— DeKay,  New  Y.  Faun.  IV,  1842,  319.— Dum.  Ichth.  analyt.  1856,  171. 

The  pipe-fish  ( Syngnathus )  assume  a  horizontal  position  in  the  medium  in  which  they  live 
as  usual  in  the  class  of  fishes.  Their  onward  movements  depending  chiefly  upon  the  exertion 
of  the  dorsal  and  pectoral  fins,  which  are  the  propelling  organs  ;  the  caudal  playing  the  part  of 
a  rudder. 


1.  SYNGNATHUS  CALIFORNIENSIS,  Storer. 

Californian  Pipe-Fish. 

Spec.  Char. — Head  contained  seven  times  in  the  total  length;  a  little  short  of  twice  in  that  of  the  body.  Anterior  rim  of 
the  orbit  nearer  the  insertion  of  the  pectoral  fins  than  the  apex  of  the  snout.  Longitudinal  diameter  of  the  orbit  entering  nine 
times  and  a  half  in  the  length  of  the  side  of  the  head.  Origin  of  dorsal  fin  situated  opposite  the  anterior  edge  of  the  vent;  its 
base  in  the  male  sex  entering  twice  in  the  length  of  the  body,  from  the  concavity  of  the  thoracic  belt  to  the  vent.  Dark  reddish 
brown ;  yellowish  beneath  ;  lower  portion  of  the  sides  dashed  with  white. 

Syn. — Syngnathus  californiensis,  Storer,  in  Proc.  Bost.  Soc.  Nat.  Hist.  II,  1845,  73 ;  &,  Synops.  1846,  272. — Grd.  in  Proc. 

Acad.  Nac.  Sc.  Philad.  VIII,  1856, 137. 

Syngnathus  grisolinsatus,  Ayres,  in  Proc.  Cal.  Acad.  Nat.  Sc.  I,  Dec.  1854,  14. 

Having  had  an  opportunity  of  studying  either  sex  of  this  species  comparatively,  the  characters 
assigned  to  it  have  thus  served  as  a  standard  towards  the  discrimination  of  the  following 
species,  some  of  which  being  based  upon  male,  others  upon  female  specimens  alone. 

The  largest  specimens  before  us  measure  over  eleven  inches  in  total  length ;  the  head  forming 
the  seventh  part  of  it.  Nineteen  plates  may  he  counted  anteriorly  to  the  vent,  and  forty-two 
posterior  to  it ;  the  vent  itself  occupying  one  intermediate  plate.  The  base  of  the  dorsal  fin 
of  the  female  sex  entering  twice  and  a  half  times  on  the  distance  between  the  concavity  of  the 
thoracic  belt  and  the  posterior  edge  of  the  anal  aperture  ;  its  posterior  margin  in  either  sex 
being  nearer  the  extremity  of  the  caudal  than  the  apex  of  the  snout ;  much,  more  so  in  the 
female  than  in  the  male.  The  length  of  the  sub-caudal  pouch  being  equal  to  the  distance 
between  the  vent  and  the  anterior  third  of  the  snout. 

D  38 ;  A3;  C  1,  4,  4,  1  ;  Y  0  ;  P  12  or  13. 

The  color  of  the  upper  regions  are  dark  reddish  brown,  somewhat  lighter  on  the  flanks,  the 
lower  part  of  which  are  dashed  with  whitish.  The  inferior  regions  are  yePowish  white 
maculated  with  brownish. 
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List  of  specimens. 


Catal. 

No. 

No.  of 

spec. 

Sexes. 

Locality. 

When  col¬ 
lected. 

Whence  obtained. 

Orig. 

No. 

Nature  of 
specimen. 

Collected  by — 

967 

4 

Q 

Tomales  bay,  Cal . 

1855 

E.  Samuels. . . . 

Alcoholic. 

E  ga 

968 

1 

1 

San  Francisco,  Cal. . . . 

1856 

Dr.  W.  O.  Ayres . 

25 

. • •  .do. •  e  • 

Dr.  W  O  Ayres . 

973 

1 

Monterey,  Cal ........ 

1855 

A.  S.  Taylor.  .\ . 

A  S  TayW 

2.  SYNGNATHUS  BREYIROSTRIS,  Grd. 

Short-nosed  Pipe-fish. 

Spec.  Char. — Head  contained  eight  times  in  the  total  length  :  a  little  over  twice  in  that  of  the  body.  Anterior  rim  of  the 
orbit  nearer  the  apex  of  the  snout  than  the  base  of  the  pectoral  fins.  Longitudinal  diameter  of  the  orbit  entering  seven  times 
and  a  half  in  the  length  of  the  side  of  the  head.  Origin  of  dorsal  fin  placed  opposite  the  anterior  edge  of  the  anal  aperture ;  its 
ba3e,  in  the  male  sex,  entering  twice  and  a  half  times  in  the  length  of  the  body.  Olivaceous  brown,  with  darker  maculae 
above  and  whitish  dots  beneath. 

Syn. — Syngnathus  brevirostris,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad,  VII,  1854,156. 

The  total  length  of  the  specimen  before  us  measures  about  six  inches  and  a  quarter  ;  the  head 
forming  the  eighth  part  of  it.  There  are  eighteen  plates  anterior  to  the  vent,  and  thirty-seven 
posterior  to  it.  The  base  of  the  dorsal  fin  enters  twice  and  one  fourth  in  the  length  of  the 
body;  the  posterior  margin  of  the  same  fin  is  nearly  equidistant  between  the  apex  of  the  snout 
and  the  extremity  of  the  caudal  fin.  The  length  of  the  sub-caudal  pouch  is  equal  to  the 
distance  between  the  vent  and  the  pupil. 

D  30;  A  0;  C  1,  4,  4,  1 ;  Y  0  ;  P  12. 

The  color  is  olivaceous  brown  ;  the  head  being  vermiculated,  and  the  body  maculated  with 
blackish  brown  ;  the  lower  portion  of  the  flanks  and  the  belly  are  dotted  with  white.  The  caudal 
region  assuming  a  darker  tint  than  the  body  and  the  head. 


List  of  specimens. 


Catal. 

No. 

No.  of 

spec. 

Sex. 

Locality. 

Whence  obtained. 

When  col¬ 
lected. 

Nature  of 
specimens. 

Collected  by  — 

969 

i 

<J 

San  Diego,  California.. . 

Lieut.  W.  P.  Trowbridge 

1853 

Alcoholic. . . 

A.  Cassidy  . . . 

3.  SYNGNATHUS  LEPTORHYNCHUS,  Grd. 

Slender-nosed  Pipe-fish. 

Spec.  Char. — Head  contained  six  times  and  a  half  in  the  total  length,  caudal  fin  excluded  :  twice  in  that  of  the  body. 
Anterior  rim  of  the  orbit  nearer  the  base  of  the  pectoral  fins  than  the  apex  of  the  snout.  Longitudinal  diameter  of  the  orbit 
entering  seven  times  and  a  half  in  the  length  of  the  side  of  the  head.  Origin  of  dorsal  fin  situated  nearly  opposite  the  anterior 
edge  of  the  vent,  rather  posteriorly  than  anteriorly  to  that  point ;  its  base,  in  the  female  sex,  entering  thrice  on  the  distance 
between  the  concavity  of  thoracic  belt  and  the  posterior  edge  of  the  anal  aperture.  Dorsal  region  yellowish  brown  ;  sides 
olivaceous  and  vermiculated  ;  abdomen  yellowish. 

Syn. — Syngnathus  leptorhynchus ,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,156. 

The  entire  length  of  the  specimen  observed  measures  six  inches,  the  bead  forming  more  than 
the  seventh  part  of  it.  There  are  eighteen  plates  anterior  to  the  vent,  and  forty-one  posterior 
44  a 
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to  it.  The  posterior  margin  of  the  dorsal  fin  is  nearer  the  extremity  of  the  caudal  than  the 
apex  of  the  snout. 

D  32  ;  A  3;  C  1,  4,  4,  1 ;  Y  0;  P  10. 

The  dorsal  region  is  yellowish  brown  ;  the  flanks  are  olivaceous,  the  upper  half  maculated  or 
streaked  with  blackish,  the  lower  half  vermiculated  with  brown  ;  the  belly  being  yellowish 
with  a  more  open  mesh  work  of  brownish  lines. 

List  of  specimens. 


Catal. 

No. 

No.  of 

spec. 

Sex. 

Locality. 

Whence  obtained. 

When  collected. 

Nature  of 

specimens. 

Collected  by — 

$70 

i 

Q 

San  Diego,  California . 

Lt.  W.  P.  Trowbridge. 

1853 

Alcoholic.. . 

A.  Cassidy . 

4.  SYNGNATHUS  ABBOTI,  Grd. 

Abbot’s  Pipe-fish. 

Spec.  Char. — Head  contained  seven  times  and  a  half  in  the  total  length,  caudal  fin  excluded  :  somewhat  over  twice  in  that 
of  the  body.  Anterior  rim  of  the  orbit  nearer  the  insertion  of  the  pectoral  fins  than  the  apex  of  the  snout.  Longitudinal 
diameter  of  the  orbit  entering  eight  times  in  the  length  of  the  side  of  the  head.  Origin  of  dorsal  fin  situated  rather  in  advance 
of  the  anterior  edge  of  the  anal  aperture  ;  its  base,  in  the  female  sex,  entering  twice  and  one-third  of  a  time  on  the  distance 
between  the  concavity  of  the  thoracic  belt  and  the  anterior  edge  of  the  vent.  Dark  or  blackish  brown  above  ;  brownish  beneath. 

A  very  slender  and  elongated  species  ;  the  specimen  before  us  measuring  a  little  over  nine 
incbes.  There  are  nineteen  plates  anterior  to  the  vent,  and  forty-two  posterior  to  it.  The  head 
constitutes  more  than  the  eighth  part  of  the  length.  The  posterior  margin  of  the  dorsal  fin  is 
nearer  the  extremity  of  the  caudal  than  the  apex  of  the  snout. 

D  39  ;  A3;  C  1,  4,  4,  1  ;  Y  0  ;  P  12. 

The  upper  region  of  the  head  and  body  is  blackish  brown  ;  the  sides  of  the  head  and  the 
flanks  assume  the  same  tint,  but  are  finely  streaked  or  dotted  with  yellowish  golden.  The 
inferior  surface  of  the  head  and  belly  are  yellowish  golden,  maculated  vith.  brown  or  black. 
The  caudal  region  is  darker  than  the  body. 

List  of  specimens. 


Catal.  | 
No. 

No.  of 

spec. 

Sex. 

Locality. 

When 

collected. 

Whence  obtained. 

Nature  of 
specimen. 

Collected  by — 

971 

i 

9 

San  Francisco,  California.. 

1855 

Lt.  R.  S.  Williamson . . . . 

Alcoholic. 

Dr.  John  S.  Newberry. . . 

5.  SYNGNATHUS  AKUNDINACEUS,  Grd. 

Reed  Pipe-fish. 

Spec.  Char _ Head  contained  seven  times  in  the  total  length:  twice  in  that  of  the  body.  Anterior  rim  of  the  orbit 

equidistant  between  the  apex  of  the  snout  and  the  insertion  of  the  pectoral  fins.  Longitudinal  diameter  of  the  orbit  entering 
eight  times  and  a  half  in  the  length  of  the  side  of  the  head.  Anterior  margin  of  dorsal  fin  situated  in  advance  of  the  anal 
aperture ;  its  base,  in  the  male  sex,  entering  twice  and  a  quarter  of  a  time  on  the  distance  between  the  concavity  of  the  thoracic 
belt  and  the  anterior  edge  of  the  vent.  Blackish  brown,  maculated  beneath  with  golden  yellow. 
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This  species  has  the  general  appearance  of  the  preceding  one,  and  the  specimen  referred  to 
being  of  the  same  length,  a  comparison  between  the  two  species  is  thus  made  most  thorough, 
and  would  be  still  more  so  had  we  before  us  the  same  sexes. 

There  are  eighteen  plates  anterior  to  the  vent,  and  forty-three  posterior  to  it.  The  head 
constitutes  the  seventh  of  the  total  length.  The  posterior  margin  of  the  dorsal  fin  is  equidistant 
between  the  apex  of  the  snout  and  the  extremity  of  the  caudal  fin. 

The  length  of  the  sub-caudal  pouch  is  equal  to  the  distance  between  the  vent  and  the  apex  of 
the  snout. 

D  34  ;  A  0  ;  C  1,  4,  4,  1 ;  V  0  ;  P  11  or  12. 

The  color  is  blackish  brown  ;  the  lower  part  of  the  flanks  and  the  belly  being  maculated  with 
golden  yellow.  The  sides  of  the  head  exhibit  likewise  yellowish  streaks. 

List  of  specimens. 


Catal.  i 

No. 

No.  of 

spec. 

Sex. 

Locality. 

When  col¬ 
lected. 

Whence  obtained. 

Nature  of 

specimens. 

Collected  by — 

972 

i 

% 

Coast  of  California . 

1855 

Dr.  George  Suckley.. 

Alcoholic  . . 

Dr.  George  Suckley. . . 
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GANOIDEI. 

In  the  representatives  of  the  Ganoid  order  the  internal  skeleton  is  either  hony  or  else  carti¬ 
laginous,  and  the  scales  which  invest  the  surface  of  their  body  consist  either  of  angular  or 
rounded  plates,  of  a  hony  base,  and  covered  with  an  external  layer  of  enamel,  similar  in  structure 
to  the  enamel  of  teeth,  else  they  assume  the  shape  of  bony  shields ;  others  still  are  perfectly 
naked.  The  caudal  fin  is  more  or  less  heterocercal,  and  the  anterior  margin  of  the  fins  often 
provided  with  a  double  series  of  shingle-like  plates,  or  points  the  so  called  fulcrae.  Several  of 
them  are  provided  with  an  accessory  breathing  organ  placed  under  the  opercle,  and  which  is  to 
be  distinguished  from  a  pseudo-branchia.  Some  of  them  are  likewise  possessed  with  spiracles. 
The  swimming  or  air  bladder  is  provided  with  an  air  duct,  which  communicates  with  the  throat, 
as  in  many  osseous  fishes;  but  the  rete  mirabile  is  wanting.  There  are  oviducts  leading  the 
eggs  out,  without  allowing  them  to  fall  in  the  abdominal  cavity.  Oftentimes  the  intestinal 
canal  exhibits  a  spiral  valve,  as  in  Plagios'omi.  The  manifold  valves  of  the  aorta,  the  free  gills 
protected  by  an  opercle,  an  accessory  gill  under  the  gill  covers,  and  the  abdominal  position  of 
the  ventrals,  are  characters  which  the  ganoids  alone  exhibit  in  combination.  To  these  may  be 
added  a  peculiarity  in  the  direction  of  the  optic  nerves,  which  consist  in  not  crossing  one  another 
before  entering  the  orbit. 

Syn. — Ganoides,  Agass.  Rech.  Poiss.  foss.  II,  1833,  IX. 

Ganoidd,  Bonap.  Yert.  Syst.  1837,  43  Catal.  Pise.  Europ.  1846,  4. — Agass.  Nomencl.  Zoo\.  Pise.,  1844./Mull. 
in  Wiegm.  Archiv  fur  Naturg.  1845,  1,  129  &  137. 

The  structure  and  natural  affinities  of  the  fishes  constituting  the  ganoid  order  have  been  made 
the  subject  of  very  special  investigations  by  Prof.  Joh.  Muller,  and  which  have  somewhat  modi¬ 
fied  their  classification  as  formerly  proposed  by  Prof.  Agassiz.  Muller’s  researches  are  the 
standard  of  all  future  investigations  upon  this  strange  and  curious  order  of  fishes,  and  which 
includes  numerous  extinct  types,  illustrated  and  described  in  the  various  works  on  Palaeontology 
or  fossil  remains. 


Family  AMIADAE,  Baird. 

Opinions  are  at  variance  regarding  the  systematic  position  this  family  is  to  occupy  in  the  class 
of  fishes.  Its  representatives  are  but  few,  perhaps  reduced  to  a  single  living  species,  which  has 
been  placed  by  some  writers  in  the  herring  family,  whilst  others  have  associated  it  with  some 
extinct  types  of  past  eras.  Still  others  consider  it  as  entitled  to  a  place  amongst  Holostean 
ganoids,  on  the  ground  of  the  aorta  being  provided  with  five  or  six  valves. 

Syn. — Amiadae,  Bd.  Iconogr.  Encyclop.  II,  1850,  234. 

The  genus  Amia,  so  far  unique  in  this  family,  is  exclusively  confined  to  the  fresh  waters  of 
North  America,  and  occurs  chiefly  in  the  southern  and  northwestern  States,  where  they  are 
known  under  the  names  of  “mud-fish”  and  “  marsh-fish,”  and  sometimes  “dog-fish”  also 
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The  latter,  however,  is  more  local,  and  seems  to  have  originated  amongst  the  settlers  of  the 
western  and  northwestern  States.  In  the  lake  Champlain,  it  is  known  as  the  “bowfin  the 
name  of  “mud-fish”  prevailing  at  the  south,  and  that  of  “marsh-fish”  at  the  extreme  north,  in 
Canada  especially. 

AMIA,  Linn. 

Gen.  Char. — Body  elongated,  sub-cylindrical,  somewhat  deeper  than  broad,  else  compressed,  covered  with  flexible  and 
imbricated,  posteriorly  rounded  or  sub-angular  scales,  mailed  or  ganoid  in  structure.  The  head  is  rather  short  and  rounded ; 
its  upper  surface  being  depressed,  naked,  exhibiting  conspicuous  sutures.  The  mouth  large,  and  the  jaws  sub-equal,  provided 
with  conical  teeth  and  an  exterior  row  of  smaller  pavement-like  ones  within.  The  gill  apertures  are  continuous  under  the 
throat ;  an  elongated  bony  buckler  exists  between  the  branches  of  the  lower  jaw,  extending  from  its  symphysis  to  the 
edge  of  the  gill  openings.  There  are  twelve  flattened  branchiostegal  rays  on  either  side — else,  eleven  on  one  side  and  twelve 
on  the  other.  A  long  and  rather  low  dorsal  fin ;  a  short  and  proportionally  deep  anal.  The  caudal  is  rounded  upon  its 
posterior  margin,  and  sub-homocercal  at  the  base.  Ventrals  abdominal  in  position.  The  air  bladder  exhibits  a  cellular 
structure  similar  to  that  of  some  reptiles. 

Syn. — Amia,  Linn.  Syst.  nat.  ed.  XII,  1766,  500  — Gm.  in  Linn.  Syst.  nat.  ed.  XIII,  I,  iii,  1788, 1352. — Cuv.  Regn.  Anim. 

II,  1817, 179  ;  2ded.  II,  1829  ;  &,  ed.  illustr.  Poiss.  284.— DeKay,  New  Y.  Fauna  IV,  1842,  270.— Stoker, 
Synops.  1846,  212  — Cuv.  &  Val.  Hist.  nat.  Poiss.  XIX,  1846,  402. — Dum.  Ichthyol.  analyt.  1856,  490. 

There  is  no  genus  the  monographic  study  of  which  would  he  more  desirable  than  that  of 
Amia ,  for,  opinions  are  very  much  at  variance  as  to  the  number  of  species  to  he  admitted  in  the 
ichthyic  method.  By  some  writers  only  one  is  recognized  ;  whilst  others  distinguish  as  many  as 
ten  or  twelve,  all  inhabitants  of  fresh  waters  of  North  America. 

With  but  scanty  materials  before  us  we  are  ill  prepared  to  prosecute  investigations  regarding 
specific  characters,  and  the  few  specimens  which  we  have  examined  are  recorded  further  on 
under  such  headings  as  were  thought  most  akin.  But  whenever  a  complete  collection  of  these 
fishes  shall  have  been  brought  together,  it  is  our  aim  to  compare  critically  the  specimens  from 
the  various  localities,  with  a  view  of  ascertaining  the  number  of  species  which  really  exist. 

1.  AMIA  OCELLICAUDA,  Richards. 

Marsh-Fish,  Dog-Fish. 

Sjpec.  Char. — An  oblong  black  spot,  with  a  lighter  margin,  obliquely  situated  at  the  base  of  the  upper  lobe  of  the  caudal 
fin  and  inclined  forwards.  Head  contained  four  times  and  a  half  in  the  total  length.  Insertion  of  ventrals  nearer  the  base 
of  the  caudal  than  the  extremity  of  the  snout.  Anterior  margin  of  anal  fin  nearer  the  base  of  the  pectorals  than  the 
posterior  margin  of  the  caudal. 

Syn. — Amia  ocdlicauda,  Richards,  Faun.  Bor.  Amer.  Ill,  1836,  236  — Cuv.  &  Val.  Hist.  nat.  Poiss,  XIX,  1846,  422. 

The  specimen  observed  is  eighteen  inches  in  total  length,  in  a  very  perfect  state  of  preserva¬ 
tion,  save  the  coloration,  the  freshness  of  which  is  always  impaired  by  a  protracted  immersion 
in  alcohol.  It  is  referred  provisionally  to  Richardson’s  species  without  critical  examination, 
until  an  opportunity  shall  he  afforded  us  to  study  and  compare  all  the  species  of  this  genus. 


List  of  specimens. 


Catal. 

No. 

No.  of 

spec. 

Age. 

Locality. 

When 

collected. 

Whence  obtained. 

Nature  of 
specimen. 

Collected  by — 

1000 

i 

Adult. 

Lake  Amelia,  Minn . 

1853 

Gov.  I.  I.  Stevens.. ... 

Alcoholic. 

Dr.  Geo.  Suckley. . . 
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2.  AMIA  OCCIDENTALIS,  DeKay. 

Western  Mud-Fish,  Dog-Fish. 

Spec.  Char..— Base  of  caudal  fin  without  spot  of  any  kind.  Head  constituting  nearly  the  fifth  of  the  total  length.  In¬ 
sertion  of  ventrals  nearly  equidistant  between  the  base  of  the  caudal  and  the  extremity  of  the  snout.  Anterior  margin  of 
the  anal  fin  nearly  equidistant,  also,  between  the  base  of  the  pectorals  and  the  posterior  edge  of  the  caudal  fin. 

Syn. — Amia  ocddentalis,  DeKay,  New  Y.  Faun.  IV,  1842,  269;  pi.  xxxix,  fig.  125. — Cuv.  &  Yal.  Hist.  nat.  Poiss  XTX 
1846,  429. 

A  specimen,  twenty-six  inches  in  total  length  and  in  the  shape  of  a  skin,  otherwise  well  pre¬ 
served  for  zoological  studies.  It  is  referred,  provisionally,  to  DeKay’s  species  until  further 
investigations  into  the  structure  and  habits  of  the  other  species  shall  enable  us  to  determine 
their  systematic  characters. 

List  of  specimens. 


Catal. 

No. 

No.  of 

spec. 

Age. 

Locality. 

When 

collected. 

Whence  obtained. 

Nature  of 

specimen. 

Collected  by — 

1001 

i 

Adult. . 

Lake  Amelia,  near  Fort  Snelling,  Minn. 

1853 

Gov.  I.  I.  Stevens. 

Alcoholic. 

Dr.  Geo.  Suckley 

Family  SAUKEDAE^  D  e  K  ay . 

The  skeleton  in  the  fishes  of  this  family  is  entirely  ossified.  The  body  is  elongated,  sometimes 
very  slender,  and  protected  by  lozenge-shaped  scales  of  a  bony  base,  and  enamelled,  smooth 
surface,  firmly  united  to  one  another,  constituting  one  of  the  most  impenetrable  coatings  ever 
met  with  in  the  class  of  fishes.  The  jaws  are  furnished  with  rasp-like  teeth,  intermingling 
with  conical  and  acute  ones. 

The  ulterior  zoological  as  well  as  anatomical  characters  of  the  gars  ( Lipidosteus )  and  Bichirs 
(Polypterus)  are  so  diversified  that  little  else  remains  to  be  told  respecting  family  traits  ascribable 
to  both  genera,  and  we  should  rather  be  inclined  to  adopt  Muller’s  suggestion  in  considering 
either  of  them  as  the  type  of  a  peculiar  family. 

Syn. — Sauroides,  Agass.  Rech.  Poiss.  foss.  II,  n,  1833,  2  &  158. 

Sauroidei,  Agass.  Nomencl.  Zool.  Pisces,  1844. — Mull,  in  Wiegm.  Archiv  fiir  Naturg.  1843, 1,  327. 

Sauridae,  DeKay,  New  Y.  Faun.  IV,  1842,  271. — Storek,  Synops.  1846,  213. 

The  fishes  of  this  family  constitute  the  order  of  Holostean  ganoids  of  Professor  Muller, * 
which  he  again  divides  into  two  families,  the  Lepidosteini  of  North  America,  and  the  Polypte- 
rini  of  Africa,  the  only  living  representatives  of  this  most  remarkable  group.  By  far  more 
numerous  are  the  genera  and  species  whose  remains  lie  imbedded  in  the  strata  which  compose 
the  earth’s  solid  crust. 

LEPIDOSTEUS,  Lacep. 

Gen.  Char. — Snout  elongated;  jaws  somewhat  unequal;  upper  one  formed  of  numerous  pieces;  vomer  double;  lower  jaw 
composed  of  as  many  pieces  as  in  the  reptiles.  Rasp-like  teeth  on  the  surface  of  the  jaw  bones,  with  long  conical  and  acerated  ones 
at  their  edges.  The  vertebrae  are  anteriorly  convex,  and  posteriorly  concave.  Nostrils  near  the  apex  of  the  elongated  jaw. 
A  gill  cover  and  a  pseudo-branchia,  but  no  spiracles.  Four  branchial  arches,  each  provided  with  a  double  combed  gill,  and 
between  the  last  arch  and  the  pharyngeal  bones  a  split  may  still  be  seen.  Three  branchiostegal  rays  on  either  side.  The 
*  Wiegmmn’s  Archiv  fiir  Naturgeschichte,  1845, 1,  119,  &  137. 
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anterior  margin  of  all  the  fins  exhibits  a  double  row  of  spine-like  scales.  The  insertion  of  the  caudal  fin  is  oblique ;  a  portion 
of  its  rays  being  inserted  at  the  extremity  of  the  vertebral  column  ;  the  other  portion  under  it.  The  dorsal  is  inserted  far  back, 
opposite  the  anal  fin.  The  ventrals  are  abdominal.  The  stomach  has  no  cceca ;  the  pylorus  having  numerous  short  appendages. 
The  intestine  recurs  twice  upon  itself.  The  air  bladder  is  cellular,  and  through  an  elongated  split  it  communicates  with  the  upper 
wall  of  the  throat. 

Syn. — Lepidosteus,  Laoep.  Hist.  nat.  Poiss.  Y,  1803;  ed.  800,  IV,  1819,  59. — Cov.  Rfegn.  Anim.  II,  1817,  181 ;  2d  ed.  II, 
1829 ;  &,  ed.  Hlustr.  Poiss.  286. — Agass.  Rech.  Poiss.  foss.  II,  ii,  1833,  4 ;  &,  Lake  Super.  1850,  254. — 
DeKay,  New  Y.  Faun.  IV,  1842,  271. — Mull,  in  Wiegm.  Archiv  fur  Naturg.  1845,  I,  119. — Storer, 
Synops.  1846,  213. — Dom.  Ichthyol.  analyt.  1856,434. 

For  years  past  ichthyologists  have  been  looking  forwards  for  a  promised  monograph  of  this 
genus  hy  Professor  Agassiz,  and  since  his  studies  of  this  peculiar  group  must  necessarily  he 
based  upon  a  large  amount  of  material,  they  would  have  proved  of  great  assistance  to  us  in  the 
preparation  of  the  present  report.  The  above  diagnosis  is  derived  chiefly  from  Professor 
Muller’s  description  of  this  genus. 

There  are  three  well  marked  groups  in  the  genus  Lepidosteus;  the  first  one  is  characterized 
hy  a  very  narrow  and  prolonged  snout,  the  mouth  being  longer  than  the  head,  properly  so  called, 
with  hut  one  row  of  larger  teeth  at  the  upper  as  well  as  lower  jaw  :  Lepidosteus  oxyurus  is  the 
type  of  this  group.  In  the  second  group  ( Cylindrosteus )  the  snout  is  depressed,  rather  broad, 
equal  in  length  to  the  head,  properly  so  called,  with  hut  one  row  of  larger  teeth  at  the  upper 
as  well  as  at  the  lower  jaw  :  Lepidosteus  platostomus  is  the  type  of  this  second  group.  Finally, 
the  third  group  ( Atractosteus )  is  characterized  by  a  very  broad  snout,  nearly  equal  in  length  to 
the  rest  of  the  head,  or  somewhat  longer,  with  two  rows  of  larger  teeth  at  the  upper  jaw : 
Lepidosteus  ferox  being  the  type  of  this  group. 

1.  LEPIDOSTEUS  LEPTORHYNCHUS,  Gird. 

Spec  Char.— Body  anterior  to  the  ventrals  cylindrical,  and  posteriorly  deeper  than  broad  (thick)  ;  dorsal  region  sub-concave, 
broader  than  the  abdominal  region.  Peduncle  of  tail  very  much  compressed.  Head  constituting  a  little  less  than  the  third 
of  the  total  length.  Eyes  well  developed,  sub-elliptical;  horizontal  diameter  of  the  orbit  entering  fifteen  times  and  a  half  in  the 
length  of  the  side  of  the  head  ;  nearly  thrice  and  a  half  time  behind  its  posterior  rim.  Anal  smallar  than  the  dorsal ;  either 
of  these  fins  not  extending  the  tip  of  their  longest  rays  as  far  as  the  base  of  the  caudal.  Ventrals  much  larger  than  the 
pectorals,  inserted  further  apart  the  thoracic  belt  than  the  anterior  margin  of  the  anal,  and  much  nearer  the  posterior  edge 
of  the  caudal  than  the  tip  of  the  rostrum.  Olivaceous,  upper  regions  spotted  with  black. 

The  specimen  before  us  measures  from  thirty-four  to  thirty-five  inches.  The  head  is  slender, 
very  much  depressed,  broader  than  deep,  tapering  gradually  forwards  into  an  elongated 
rostrum.  The  upper  jaw  projecting  beyond  the  tip  of  the  lower  one,  which  is  entirely  overlapped 
when  the  mouth  is  closed.  The  lower  jaw  is  a  great  deal  more  than  twice  the  length  of  the 
rest  of  the  side  of  the  head,  although  not  quite  twice  and  a  half  as  long.  One  series  of  large 
conical  and  acute  teeth  may  he  observed  right  and  left  on  either  jaw,  with  an  external  series 
of  much  smaller  teeth.  The  inner  edge  of  the  dental  groove  exhibits  at  the  lower  jaw  two  series 
of  rasp-like  teeth,  the  innermost  of  which  is  more  slender  than  the  other,  whilst  at  the  upper  jaw 
there  is  hut  one  series  of  similar  teeth,  resembling  those  of  the  slender  kind  just  alluded  to. 

The  dorsal  and  anal  fins  are  of  moderate  development,  much  higher  or  deeper  than  long. 
The  ventrals  are  more  stoutly  built  and  much  larger  than  the  pectorals. 

D  7  ;  A  8;  C  12  ;  Y  6;  P  12. 

The  rays  in  all  the  fins  are  very  strong,  suh-divided  and  branched  off ;  the  outermost  pectoral 
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ray  alone  is  simple,  or  else  not  sub-divided.  The  fulcra  extend  beyond  the  two-thirds  of  the 
length  of  all  the  external  rays. 

The  number  of  scales  in  an  oblique  series  across  the  body,  beginning  under  the  ventrals  and 
extending  upwards  and  forwards,  is  forty-three :  One  dorsal  median  series  ;  seven  from  the 
dorsal  region  to  the  lateral  line  ;  and  thirteen  from  the  lateral  line  to  the  median  series  on  the 
abdomen^ 

In  a  similar  oblique  series,  taken  posteriorly  to  the  ventral  fins,  there  are  thirty-seven  scales  : 
the  dorsal  series  as  usual ;  seven  from  the  dorsal  region  to  the  lateral  line  ;  and  nine  from  the 
lateral  line  to  the  middle  region  of  the  abdomen.  The  tubes  of  the  lateral  line  are  very  con¬ 
spicuously  developed. 

The  forms  of  the  scales  constituting  the  middle  dorsal  series  is  quite  different  from  all  the 
rest :  posteriorly  rounded,  broader  than  long,  and  sub-cordiform  from  the  occiput  to  a  certain 
distance  back,  becoming  sub-elliptical  further  on  and  quite  lanceolated  as  they  approach  the 
dorsal  fin.  On  the  sides  of  the  body  they  are  sub-rhomboid,  sub-convex  at  their  upper  and  pos¬ 
terior  edge,  and  rather  convex  at  their,  inferior  edge.  Towards  the  caudal  region  they  are  sub¬ 
trapezoid,  angular,  posteriorly  lanceolated  and  acute. 

The  ground  color  is  olivaceous,  spotted  with  bluish  black  above  and  on  the  sides ;  the  abdomen 
being  light  yellowish  or  straw  color  ;  the  upper  surface  of  the  head  and  snout  exhibiting  the 
same  spots  as  the  back.  The  vertical  fins  are  likewise  spotted,  whilst  the  pectorals  and  ventrals 
are  of  a  uniform  yellowish  tint. 

List  of  specimens. 


Catal. 

No.  of 

Locality. 

When  collected. 

Whence  obtained. 

Nature  of 

Collected  by — 

No. 

spec. 

specimen. 

1002 

2 

Devil’s  river,  Texas 

1853 

Capt.  John  Pope . . 

Dried. . 

Geo.  G.  Shumard . 

2.  LEPIDOSTEUS  (CYLINDROSTEUS)  LATIROSTRIS,  Grd. 

Spec.  Char. — Body  anteriorly  cylindrical,  deeper  than  broad  (thick),  upon  its  middle;  dorsal  region  sub-convex,  broader 
than  the  abdominal  region.  Peduncle  of  tail  very  much  compressed.  Head  constituting  the  fourth  of  the  total  length.  Eye 
rather  large,  circular  ;  diameter  of  orbit  entering  about  ten  times  in  the  length  of  the  side  of  the  head  ;  thrice  behind  its  posterior 
rim.  Anal  fin  somewhat'deeper  and  longer  at  its  base  than  the  dorsal ;  the  tipofits  longest  rays  extending  beyond  the  insertion 
of  the  inferior  rays  of  the  caudal  fin.  Ventrals  larger  than  the  pectorals,  and  inserted  nearly  midway  between  the  thoracic 
belt  and  the  origin  of  the  anal  fin  ;  hence  nearer  the  extremity  of  the  rostrum  than  the  convexity  of  the  caudal  fin.  Bluish 
grey  above  ;  dull  yellow  beneath. 

The  species  here  referred  to  is  closely  allied  to  Lepidosteus  platostomus,  from  which  it  differs 
chiefly  by  a  broader  rostrum,  tapering  likewise  less  rapidly  forwards.  Its  width  near  the  apex 
is  half  that  of  its  base,  near  the  angle  of  the  mouth.  The  base  of  the  head  is  a  good  deal 
broader  than  deep.  The  number  of  the  rays  of  the  fins  are  as  follows  : 

D  8  +  1;  A  9;  C  12;  V  6;  P  10. 

All  of  them  bifurcate  and  again  sub-divide,  except  the  last  in  the  dorsal  and  anal  fins,  as  well 
as  the  innermost  in  the  pectorals,  which  are  simple,  else  undivided. 

The  number  of  scales  in  an  oblique  series  across  the  body,  with  its  initial  point  under  the 
base  of  the  ventrals,  is  from  forty-six  to  forty-eight  or  from  forty-five  to  forty-seven  :  one  dorsal 
median  series  ;  nine  or  ten  from  the  dorsal  region  to  the  lateral  line;  and  thirteen  from  the 
lateral  line  to  the  middle  series  along  the  abdomen. 
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In  a  similar  oblique  row  taken  posteriorly  to  tbe  ventral  fins  we  count  from  thirty-one  to 
thirty-three  scales,  a  dorsal  series  ;  nine  or  ten  from  the  dorsal  region  to  the  lateral  line,  and 
eleven  from  the  lateral  line  to  the  middle  abdominal  series.  The  lateral  line  is  yet  quite  con¬ 
spicuous  upon  the  specimen  now  before  us,  and  which  measures  seventeen  inches  in  total  length. 

The  color  of  the  upper  region  is  bluish  grey,  whilst  the  inferior  region  is  dull  yellow.  The 
fins  assume  the  uniform  tint  of  the  region  to  which  they  belong. 


List  of  specimens. 


Catal. 

No. 

No  of 

spec. 

Locality. 

When  col¬ 
lected. 

Whence  obtained. 

Nature  of 
specimen. 

Collected  by — 

984 

i 

Pecos  river _ 

1855 

Capt.  John  Pope _ 

Alcoholic _ 

Capt.  Pope  - _ 

3.  LEPIDOSTEUS  (ATRACTOSTEUS)  BERLANDIERI,  Grd. 

Spec.  Char.— Body  depressed,  broader  (thicker)  than  deep.  Dorsal  region  depressed  or  sub-convex.  Peduncle  of  the  tail 
compressed  and  tapering  backwards.  Head  contained  three  times  and  a  half  in  the  total  length  ;  three  times,  the  caudal  fin 
excluded.  Eye  well  developed,  sub-circular  ;  diameter  of  orbit  entering  about  eight  times  in  the  length  of  the  side  of  the 
head:  about  twice  and  a  half  behind  its  posterior  rim.  Anal  and  dorsal  fins  nearly  alike  ;  the  extremities  of  their  longest 
rays  extending  beyond  the  insertion  of  the  outer  rays  of  the  caudal  fin.  Yentrals  more  slender  than  the  pectorals,  and 
inserted  somewhat  nearer  the  posterior  edge  of.  the  caudal  fin  than  the  extremity  of  the  snout.  Dark  greyish  olive  above  ; 
lighter  beneath.  Body  and  fins  unicolor,  except  the  caudal,  which  appears  to  be  obsoletely  spotted. 

We  have  before  us  a  specimen  nine  inches  and  a  half  in  total  length  ;  hence  quite  immature. 
The  scantiness  of  the  materials  at  our  disposal  forbid  us  entering  more  at  length  into  the  com¬ 
parative  features  between  this  species  and  L.ferox ,  the  type  of  the  group  to  which  it  belongs. 
This  can  only  be  accomplished  in  the  forthcoming  monograph  contemplated  by  Prof.  Agassiz. 

The  teeth  of  the  lower  jaw  are  largest ;  the  palatine  seiies  is  next  in  size ;  then  the  maxillar 
series  (upper  jaw)  properly  so  called  ;  the  lower  jaw  being  somewhat  longer  than  the  rest  of 
the  side  of  the  head. 

The  dorsal  and  anal  fins  are  almost  alike  in  size  and  shape.  The  pectorals  are  sub-lanceolated 
and  shorter  and  broader  than  the  ventrals,  which  are  rather  slender.  The  rays  we  have  counted 
as  follows : 

D9  +  1;  A  9  +  1 ;  C12;  V6;  P13. 

The  number  of  the  scales  in  an  oblique  series  across  the  body,  beginning  under  the  ventrals 
and  extending  upwards  and  forwards,  is  sixty-three :  one  dorsal  median  series  ;  nine  from  the 
latter  to  the  lateral  line,  and  twenty-one  from  the  lateral  line  to  the  middle  series  under  the 
abdomen. 

In  a  similar  oblique  series,  taken  posteriorly  to  the  ventral  fins,  there  are  fifty-nine  scales : 
the  dorsal  series  as  usual ;  eleven  from  the  dorsal  series  to  the  lateral  line,  and  seventeen  from 
the  lateral  line  to  the  middle  region  under  the  abdomen. 

The  scales  of  the  dorsal  series  assume  a  different  shape  from  those  on  the  rest  of  the  body. 
The  surface  of  the  scales  is  rugose  or  finely  granular,  like  sand  to  the  touch  ;  more  so  on  the  pos¬ 
terior  half  of  the  body  than  on  the  anterior  half.  The  abdominal  scales  are  not  yet  in  contiguity : 
an  area  under  the  thorax,  between  the  pectoral  fins,  is  naked  and  scaleless  ;  a  similar  but  smaller 
45  a 
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area  may  be  observed  between  and  behind  the  ventral  fins.  These  areas  exist  in  the  immature 
state  only,  and  are  filled  up  as  the  specimens  enlarge  in  size. 


List  of  specimens. 


Catal. 

No. 

No.  of 

spec. 

Age. 

Locality. 

When  col¬ 
lected. 

Whence  obtained. 

Nature  of 

Collected  by— 

1003 

i 

YoUDg 

Tamaulipas,  Mex.... 

Lieut.  D.  N.  Couch.. 

Alcoholic _ 

L.  Berlandier _ 

Family  SIU III OM  I)  AE  Swains. 

The  skeleton  remains  in  a  cartilaginous  condition  throughout  life,  and  the  vertebral  column, 
instead  of  vertebrae,  consists  of  a  soft  chord.  The  external  surface  of  the  body  is  either  perfectly 
smooth  {Spatulariae) ,  else  provided  with  longitudinal  series  of  rather  large,  bony  shields,  between 
which  much  smaller  dermic  productions  may  often  he  observed  ( 'Acipenserini ).  The  pseudo- 
branchiae,  the  accessory  opercular  gill,  and  the  spiracles  exist  in  various  combinations  in  the 
several  genera  which  constitute  this  family.  There  is  hut  one  dorsal  fin,  situated  far  hack,  and 
nearly  opposite  to  the  anal. 

Syn. — Sturioniens,  Cnv.  Regn.  Anim.  II,  1817,  140  ;  2d  ed.  II,  1829 ;  &,  ed.  illustr.  Poiss.  349. 

Sturionidae ,Sw ains.  Ess.  Class.  Fish. II,  1839,193. — DeKay,  New  Y.  Faun.  IV, 1842,  344. — Storer,  Synops.  1846,247- 

Sturionideae,  Richards.  Faun.  Bor.  Amer.  Ill,  1836,  278. 

Acipenserini,  Mull.  Verg.  Anat.  Myxin.  I,  1836  ;  &,  in  Weigm.  Archiv  fur  Naturg.  1845,  I,  119. 

Spatulariae,  Mull.  Vergl.  Anat.  Myxin.  I,  1836 ;  &,  in  Weigm.  Archiv  fur  Naturg.  1845,  I,  119. 

Acipenseridae,  Bonap.  Sagg.  Distr.  metod.  Anim.  Yertebr.  1831. — Agass.  Lane  Super.  1850,  263. 

Acipenserides,  Agass.  Rech.  Poiss.  foss.  II,  ii,  1833,-277.  • 

These  fishes  constitute  the  order  of  Chondrostean  ganoids  of  Professor  Muller,  by  whom  they 
are  further  divided  into  two  families  :  the  Acipenserini,  or  true  sturgeons,  with  longitudinal 
series  of  bony  shields,  and  the  Spatulariae,  spoon-bill,  or  paddle-fish,  as  sometimes  denominated, 
and  in  which  the  skin  is  naked,  or  else  perfectly  free  from  either  shields  or  scales. 

The  generic  types  of  the  chondrostean  ganoids  are  all  represented  in  North  America,  three  Of 
them  being  altogether  peculiar  to  the  latter  continent :  Scapliirliynchus,  amongst  Acipenserini , 
Polyodon  and  Planirostra,  which  constitute  the  group  of  Spatulariae. 

ACIPENSER,  Artedi. 

Gen.  Char. — Body  sub-fusiform,  elongated,  tapering  posteriorly,  provided  with  five  longitudinal  series  of  bony  shields,  the 
dorsal  and  lateral  series  extending  from  the  thoracic  arch  to  the  caudal  fin,  whilst  the  abdominal  series  run  from  the  base  of  the 
pectorals  to  that  of  the  ventrals,  whence  an  odd  series  follows  the  under  aspect  of  the  tail  to  the  caudal  fin.  Head  of  moderate 
size,  its  upper  surface  cuirassed  ;  snout  elongated,  more  or  less  acute.  Mouth  situated  under  the  snout,  toothless,  in  advance  of 
which  are  inserted  four  hanging  down,  simple  or  fringed  barbels.  Lips  simple.  Branchial  apertures  separated  under  the  throat 
by  an  isthmus  ;  gill  covers  well  developed  ;  pseudo-branchiae  and  spiracula  both  extant.  Dorsal  fin  posterior  ;  caudal  with  two 
unequal  lobes ;  anal  situated  opposite  and  somewhat  behind  the  dorsal ;  ventrals  inserted  posteriorly  to  the  middle  of  the  length 
of  the  body. 

Syn. — Acipenser,  Artedi,  Gen.  Pise.  ed.  Walbaumi,  1792,  498. — Linn.  Syst.  Nat.  ed.  XIIa  I,  1766,  403. — Gmel.  in  Linn. 

Syst.  Nat.  ed.  XIII,  I,  hi,  1788,  1483  —  Cuv.  Regn.  Anim.  II,  1817,  141  ;  2d  ed.  II,  1829;  &  ed.  illustr. 
Poiss.  349. —  Rafin.  Ichth.  Ohiens  1820,  79. — Fitz.  &  Heck,  in  Ann.  Wien.  Mus.  Naturg.  I,  1835  ;  &,  in 
Zool.  Abhandl.  Ann.  Wien.  Mus.  Naturg.  I,  1841,  264. — DeKay,  New  Y.  Faun.  IV,  1842,  344. — 
Storer,  Rep.  Fish.  Mass.  1839,  178  ;  &,  Synops.  1846,247. — Dum.  Ichthyol.  analyt.  1856,  156. 
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The  monograph  of  the  sturgeons  ( Acipenser )  by  Fitzinger  and  Heckel  is  replete  of  informations 
upon  the  natural  history  of  these  fishes.  The  species  of  the  Old  World  especially  are  treated 
of  with  much  detail,  while  a  good  deal  is  yet  untold  respecting  those  of  the  New  World. 

The  short-nosed  sturgeon,  so  abundant  in  the  waters  of  California,  and  described  under  the 
name  of 

ACIPENSER  BRACHYRHYNCHUS,  Ayres, 

in  the  Proceedings  of  the  California  Academy  of  Natural  Sciences,  I,  1854,  16,  has  not  fallen 
under  our  observation.  It  is  so  much  more  to  be  regretted,  as  its  natural  affinities  seem  to 
bring  it  nearest  to  A.  transmontanus ,  which  we  lack  also  in  good  specimens. 

1.  ACIPENSER  TRANSMONTANUS,  Richards. 

Columbia  River  Sturgeon. 

Syn. — Acipenser  transmontanvs,  Richards.  Faun.  Bor.  Amer.  Ill,  1836,  278,  pi.  xcvii,  fig.  2. — DeKay,  New  Y.  Faun. 

IV,  1842,  347. — Storer,  Synops.  1846,  248. — Grd.  in  Proc  Acad.  Nat.  Sc  Philad.  VIII,  1856,  137. 

Not  in  possession  of  any  other  specimen  but  a  dried  skin  about  thirty -seven  inches  in  total 
length,  we  refrain  entering  into  any  details  as  regards  its  structure.  The  species  is  a  very 
characteristic  one,  and  which  requires  to  be  carefully  re- investigated  in  order  to  furnish  us  with 
new  data  in  the  determination  of  the  species  recently  observed  along  the  coast  of  California, 
within  its  bays  and  the  lower  waters  of  its  rivers. 


List  of  specimens. 


Catal. 

No. 

No.  of 

spec 

Locality. 

When  col¬ 
lected. 

Whence  obtained. 

Nature  of 

specimen. 

Collected  by — 

1008 

1 

Columbia  river . . . . 

1855 

Dr.  Geo.  Suckley... - 

Dried  .... 

Dr.  Geo.  Suckley. ...... 

2.  ACIPENSER  ACUTIROSTRIS,  Ayres. 

Spec.  Char. — Body  sub-fusiform  in  profile.  Head  slender,  upper  surface  nearly  plane,  depressed,  declivous,  with  a  shallow 
frontal  groove.  Snout  tapering  and  acute.  Mouth  large  ;  lips  simple.  Barbels  filiform,  simple,  nearer  the  mouth  than  the 
apex  of  the  snout.  Ten  or  eleven  dorsal  shields  from  the  occiput  to  the  anterior  margin  of  the  dorsal  fin  ;  twenty-six  to  twenty- 
seven  shields  in  the  lateral  series,  and  nine  or  ten  between  the  pectorals  and  the  ventrals.  All  these  shields  being  rather  close 
to  one  another,  although  not  quite  contiguous.  First  dorsal  shield  united  to  the  cephalic  cuirass. 

Syn. — Acipenser  acutirostris,  Ayres,  in  Proc.  Cal.  Acad.  Nat.  Sc.  I,  1854, 15. — Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII, 
1856,  137. 

The  museum  of  the  Smithsonian  Institution  has  in  preservation  a  specimen  of  this  species 
about  twenty  inches  in  total  length,  brought  home  by  Lieutenant  Williamson’s  party ;  and 
another  specimen  about  thirteen  inches  long,  sent  by  Dr.  Ayres  himself.  Both  of  these 
specimens,  therefore,  are  larger  than  the  one  originally  described  by  the  latter  gentleman.  The 
snout  in  the  younger  specimen  is  proportionally  more  slender  and  more  acute  still  than  in  the 
older  one.  The  head  forms  about  the  fourth  of  the  total  length,  somewhat  more  or  less 
according  to  age.  A  shallow  groove  may  be  observed  along  the  middle  region  of  its  upper 
surface  which  is  gradually  sloping  from  the  occiput  to  the  extremity  of  the  snout.  The  eyes 
are  sub-circular  and  of  moderate  development,  situated  midway  between  the  apex  of  the  snout 
and  the  posterior  edge  of  the  opercle.  The  barbels  are  nearly  equal  in  length  and  inserted 
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somewhat  nearer  the  mouth  than  the  apex  of  the  snout.  The  mouth  is  very  large,  provided 
with  sub-papillar  or  sub-corrugated  lips.  The  margin  of  the  jaws  is  protected  by  a  sub-corneous 
sheath,  exteriorly  papillar,  which  on  being  removed  leaves  exposed  numerous  minute  tentacles. 
These  tentacles,  or  cilia,  correspond  to  the  papilla  of  the  corneous  sheath  into  which  they  are 
inserted.  The  anterior  jaw  corresponds  to  a  vertical  line  drawn  immediately  behind  the  orbit. 

The  pectoral  fins  are  very  large,  broad,  sub-lanceolated  and  posteriorly  rounded  off.  The 
ventrals  are  inserted  opposite  the  twelfth  lateral  shield,  and  sub-truncated  upon  their  posterior 
edge.  The  anal  is  much  deeper  than  long  upon  its  base,  with  its  exterior  edge  sub-concave. 
The  dorsal  fin  is  higher  anteriorly  than  long,  sub-convex  upon  the  latter  edge,  and  superiorly 
concave  ;  the  height  of  its  posterior  margin  enters  twice  and  a  half  time  in  the  length  of  the 
base  of  the  same  fin. 

The  periphery  of  the  shields  is  very  deeply  indented,  serrated,  or  digitated,  especially  sideways. 
Their  spiny  crest  oftentimes  exhibits  additional  small  spines  or  points,  either  anteriorly  or 
posteriorly.  The  stellated  incrustations  which  are  observed  over  the  surface  not  covered  by  the 
shields,  are  likewise  very  prickly. 

The  dorsal  region  is  purplish  or  bluish  black,  whilst  the  abdominal  region  is  whitish. 

List  of  specimens. 


Catal. 

No.  of 

Locality. 

When  collected. 

Whence  obtained. 

Nature  of 

Collected  by — 

No. 

spec. 

specimens. 

1004 

i 

San  Francisco,  California. . 

1855 

Lieut.  R.  S.  Williamson. . 

Alcoholic.. . 

Dr.  John  S.  Newberry. 

1006 

i 

1857 

Dr.  W.  0.  Ayres.  ........ 

Dr.  W.  O.  Ayres  . . . . 

3.  ACIPENSER  MEDIROSTRIS,  Ayres. 

Spec.  Char. — Body  fusiform  in  profile.  Head  rather  stout ;  upper  surface  sub-convex,  declivous,  with  a  median,  wide  and 
shallow  depression  ;  snout  anteriorly  rounded  and  abbreviated.  Eleven  dorsal  shields  from  the  occiput  to  the  anterior  margin 
of  the  dorsal  fin  ;  thirty-seven  shields  in  the  lateral  series,  and  eight  or  nine  between  the  pectorals  and  the  ventrals.  All  the 
shields  more  or  less  approximated  in  their  respective  series.  First  dorsal  shield  united  to  the  cephalic  cuirass. 

Stn. — Jlcipenser  medirostris,  Ayres,  in  Cal.  Acad.  Nat.  Sc.  I,  1854,  15. — Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad. 

VIII,  1856,  137. 

The  head  constitutes  about  the  fifth  of  the  total  length.  The  eyes  are  rather  small,  sub. 
circular,  and  situated  much  nearer  the  apex  of  the  rostrum  than  the  posterior  edge  of  the  opercle. 
The  barbels  being  nearly  equal  in  length  and  situated  much  nearer  the  apex  of  the  rostrum 
than  the  mouth.  The  latter  is  very  large,  with  a  structure  of  the  lips  similar  to  those  of  A. 
acutirostris ;  the  anterior  jaw,  in  its  retracted  position,  corresponding  to  a  vertical  line  drawn 
through  the  pupil.  The  insertion  of  the  ventrals  takes  place  opposite  the  fifteenth  lateral  shield, 
they  being  subtruncated  upon  their  posterior  edge.  The  base  of  the  dorsal  is  equal  in  length 
to  the  height  of  its  anterior  margin  ;  it  is  superiorly  convex,  and  quite  low  posteriorly.  The 
anal  is  much  deeper  than  long,  sublanceolated,  somewhat  concave  upon  its  outer  edge. 

The  periphery  of  the  shields  is  entire,  and  the  stellated  incrustations  which  are  observed  over 
the  intervening  surface  between  the  shield  are  likewise  entire,  or  nearly  so. 

The  specimen  which  we  have  examined  is  a  little  short  of  two  feet  in  total  length,  and  we 
believe  was  submitted  to  Dr.  Ayres’  inspection  at  San  Francisco.  This  fact  being  stated  merely 
to  show  that  the  references  to  the  present  species  have  an  imprint  of  authenticity. 
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List  of  specimens. 


Catal.  No. 

No.  of  spec 

Locality. 

When 

collected. 

Whence  obtained. 

Nature  of 
specimen 

Collected  by — 

1005 

1 

San  Francisco,  California.. 

1855 

Lieut.  R.  S.  Williamson.. 

Alcoholic. 

Dr.  JohnS  Newberry... 

SCAPHIRIiYNCHUS,  Heck. 

Gen.  Char. — Body  sub-fusiform,  provided  with  five  longitudinal  series  of  pentagonal  bony  shields,  extending  from  the  head 
to  the  fins,  posterior  to  which  it  is  depressed  and  completely  covered  by  these  shields  Upper  surface  of  head  cuirassed  ;  snout 
prolonged.  Mouth  situated  under  the  snout,  toothless,  and  in  advance  of  which  are  four,  hanging  down,  barbels.  Gill 
covers  well  developed  ;  neither  pseudo-branchiae  nor  spiracula.  Gill  openings  separated  under  the  throat  by  a  rather  narrow 
isthmus.  The  vertebral  column  tapers  off  into  a  filament,  very  much  elongated  in  the  young.  The  general  structure,  aspect, 
and  relative  position  of  the  fins,  as  in  Jlcipenser,  except  the  caudal,  which  has  no  upper  lobe. 

Syn. — Scaphirhynchus,  Heck,  in  Ann.  Wien.  Mus.  Naturg.  I,  1835  ;  &,  in  Zool.  Abhandl.  Ann.  Wien.  Mus.  Naturg. 

I,  1841,  71  — Moll,  in  Wiegm.  Archiv  fur  Naturg.  1845,  I,  106,  &  119. 

This  genus  having  been  made  the  object  of  a  very  able  monograph  by  Heckel,  we  must  refer 
our  readers  to  it  for  further  informations  on  this  subject. 

SCAPHIRHYNCHUS  PL ATIRHYN CHUS,  Bd. 

Shovel-Nose  Sturgeon. 

Spec.  Char. — Head  terminated  by  a  depressed,  oval,  spade-shaped  snout.  Lips  provided  with  eight  warty-fringed  tufts. 
Barbels  nearer  the  mouth  than  the  extremity  of  the  snout,  and  fringed  also.  Anal  fin  nearer  the  vent  than  the  caudal  fin , 
Brownish  above  ;  whitish  beneath. 

Syn. — Jlcipenser  platorynchus,  Rafin.  Ichthyol.  Ohiens.  1820,  80. — Kirtl.  Rep.  Zool.  Ohio,  1838,  196  ;  &,  in  Bost.  Journ. 

Nat.  Hist.  V,  1845,  25.  PI.  viii,  fig.  1. — Storer,  Synops.  1846,  249. 

Scaphirhynchus  rajinesquii,  Heck,  in  Ann.  Wien.  Mus.  Naturg.  I,  1835  ;  &,  in  Zool.  Abhandl.  Ann  Wien.  Mus. 

Naturg.  I,  1841,  72.  PI.  viii. 

Scaphirhynchus  plalirhynchus,  Bd.  Iconogr.  Encycl.  II,  1850,  238. 

Sliovel-fish  sturgeon,  spade-fish,  shovel-head,  flat-head,  shovel-nose  sturgeon,  la  Pelle,  or  Poisson  pelle,  Vernacular  . 

This  species  is  accurately  figured  and  minutely  described  in  Heckel’s  monograph  alluded  to 
above.  Space  forbids  us  entering  here  into  any  kind  of  detail,  and  limit  ourselves  recording 
two  immature  specimens  procured  along  one  of  the  various  railroad  surveys. 

List  of  specimens. 


Catal. 

No. 

No.  of 

spec. 

Age. 

Locality. 

When 

collected. 

Whence  obtained. 

Nature  of 
specimen 

Collected  by — 

985 

986 

i 

Young. 

..  .do.. . 

Missouri.  «•••••••••••••• 

1853 

1853 

Lieut.  A.  W.  Whipple. . . . 

Alcoholic. 

Dr.  Geo.  G.  Sliumard* 

i 

Near  mouth  of  Poteau  riv. 

POLYODON,  Lacep. 

Gen.  Char. — Snout  dilated  into  a  thin,  leaf-like  blade;  very  much  prolonged  beyond  the  lower  jaw.  Mouth  very  large, 
provided  with  numerous  small  teeth  upon  the  palatine  bones,  uniting  with  the  maxillaries  to  form  the  upper  jaw.  Branchial  aper¬ 
tures  very  widely  open,  continuous  under  the  throat;  spiracula  extant;  opercle  prolonged  into  a  membranous,  very  long  point. 
Body  and  fins  in  general  shape  and  aspect  as  in  Jlcipenser;  but  the  skin  is  naked  or  else  perfectly  smooth . 
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Syn. — Polyodon,  Lacep.  Hist.  nat.  Poiss.  I,  1798;  &,  ed.  8vo.  I,  1819,  309.— Rafin.  Ichth.  Ohiens.  1820,  82.^Ccv.  Rggn. 
Anim.  I T,  1817,  142;  2d  ed.  II,  1829;  &,  ed.  illustr.  Poiss.  152. — Storer,  Synops,  1846.  249. 

Spatularia,  Shaw,  Gen.  Zool.  V,  1804,  362. — Dum.  Ichthyol.  analyt.  1856,  155. 

This  genus  appears  to  be  very  closely  allied  to  Planirostra,  which,  however,  we  have  not  been  able 
to  compare  it  to,  having  had  no  specimens  of  the  latter  genus  at  our  command.  Our  compara¬ 
tive  studies,  therefore,  rest  solely  upon  the  descriptions  of  Lesueur  and  Rafinesque.  Dr.  Kirt- 
land’s  own  account  of  Planirostra  had  to  be  drawn  up  from  published  data,  he  never  having 
had  the  opportunity  of  examining  that  fish. 

POLYODON  FOLIUM,  Lacep. 

Paddle-Fish. 

Spec.  Char. — Body  sub-cylindrical,  compressed,  tapering  from  the  thorax  to  the  tail.  Head  sub-conical,  expanding  hori¬ 
zontally  into  a  spatuliform  snout,  constituting  altogether  more  than  the  half  of  the  total  length,  the  snout  itself  exceeding  in 
length  the  remainder  of  the  head,  or  head,  properly  so-called.  Eyes  very  small  and  circular,  situated  opposite  the  extremity 
of  the  lower  jaw.  The  membranous  expansion  of  the  opercle  or  accessory  gill  cover  extends  as  far  as  the  origin  of  the  ventral 
fins.  Above,  steel  blue;  white  beneath;  gill  covers  maculated  by  stellate  impression. 

Svn. — Polyodon  folium,  Lacep.  Hist.  nat.  Poiss.  I,  1798;  &,  ed.  8vo.  I,  1819,  309,  PI.  xiii,  fig.  3  — Rafin.  Ichth.  Oniens 
1820,  83.— Cuv.  Regn.  Anim.  II,  1817,  143  ;  2d  ed.  II,  1829;  &,  ed.  illustr.  Poiss.  352 — Mitchill,  Hil- 
ereth  &  Clemens,  in  Amer.  Journ.  of  Sc.  and  Arts,  XII,  1827,  201,202,  and  204. — Kirtl.  in  Host.  Journ. 
Nat.  Hist.  IV,  1842,  21,  PI.  ii,  fig.  1. — Griff.  Cuv.  Anim.  Kingd.  X,  1834,  591. — Storer,  Synops. 
1846,  249. 

Spatularia  reticulata,  Shaw,  Gen.  Zool.  V,  1804,  362,  PI.  clvi. 

Paddle-fish;  Spoon-billed  Sturgeon,  Vernacular. 

The  specimens  submitted  to  our  examination  are  all  immature,  measuring  from  five  to  seven 
inches  in  total  length.  We  have  ascertained  the  presence  of  spiracula,  one  on  either  side, 
occupying  the  same  positon  as  in  the  sturgeons,  close  to  the  outer  edge  of  the  tympanic  bone, 
between  the  latter  and  the  gill  covers.  Whether  pseudo-branchiae  exist  or  not  we  have  not  yet 
had  the  opportunity  of  ascertaining. 

List  of  specimens. 
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937 

3 

Young. 

Fort  Pierre,  Nebraska _ 

1853 

| 

Gov.  1. 1.  Stevens _ 

Alcoholic . 

Dr.  John  Evans . 

ORDER  VIII. 


HOLOCEPHALI. 

The  skeleton  is  cartilaginous,  and  reduced  to  a  soft  vertebral  chord.  The  teeth  consist  of  large 
plates  resting  upon  the  jaws,  which  do  not  exist  as  separate  pieces,  being  continuous  with  the  rest  of 
the  uninterrupted  hones  of  the  skull.  The  gills  are  laminated,  attached  by  their  margins  ;  with 
a  single  external  aperture  on  either  side.  There  is  no  swimming  or  air  bladder,  but  the  intestine 
is  provided  with  a  spiral  valve.  The  sexes  copulate.  A  spinous  ray  may  be  observed  at  the  an¬ 
terior  margin  of  some  of  the  fins.  The  ventrals  are  inserted  behind  the  pectorals.  The  dermic 
productions,  when  existing,  are  of  the  placoid  type. 

Syn. — Holocephali,  Mull.  Vergl.  anat.  Myxin.  in  Abhandl.  Berl.  Akad.  (1834),  1836;  &,  in  Wiegm.  Archiv  fur  Naturg. 

1845,  1,  137  &  135. — Owen,  Lect.  Comp.  Anat.  Vert.  anim.  1846,  50. — Bd.  Icongr.  Encycl.  II,  1850,  205. 

This  order  is  composed  of  two  families — that  of  Chimaeridae,  with  a  few  living  representa¬ 
tives,  and  that  of  Edapliodontidae ,  whose  types  are  all  extinct. 

Family  CHIMAERIDAE,  Bonap. 

The  body  is  somewhat  elongated,  compressed,  and  tapering  gradually  from  the  thoracic  belt 
to  the  filamentous  termination  of  the  caudal  extremity.  There  are  two  dorsal  fins,  the  first  one 
provided  anteriorly  with  a  spine  dentated  upon  its  posterior  or  inner  edge.  The  second  dorsal 
fin  is  generally  low  and  elongated  ;  the  lobes  of  the  caudal  are  lower  still,  rather  elongated 
also,  the  upper  lobe  having  been  taken  for  a  third  dorsal  fin  and  the  lower  lobe  for  an  anal  fin 
by  Linnaeus  and  some  of  his  followers.  The  anal  fin,  properly  so  called,  is  sometimes  wanting 
and  sometimes  existing.  The  insertion  of  the  ventral  fins  takes  place  either  anteriorly  or  poste¬ 
riorly  to  the  middle  region  of  the  abdomen  ;  the  organs  of  generation  so  constructed  as  to  in¬ 
volve  a  union  between  the  sexes,  in  order  to  accomplish  the  act  of  fecundation,  and  hence  of 
reproduction. 

Syn. — Chimaeridae,  Bonap.  Sagg  Distr.  metod.  anim.  Vert.  1831,  121. — Benn.  inZool.  Beechey’s  Voy.  Blossom.  1839,  71. 

Chimerides,  Agass.  Rech.  Poiss.  foss.  Ill,  1842,  336. 

Chimaerae,  Mull,  in  Wiegm.  Archiv  fiir  Naturg.  I,  1845,  137. 

Chimatroidei,  Owen,  Lect.  Comp.  Anat.  Vert.  anim.  1846,  51. — Bd.  Iconogr.  Encycl.  II,  1850,  205. 

There  are  but  two  living  genera  known  up  to  the  present  day  as  constituting  this  family — 
Chimaera ,  the  species  of  which  belong  to  the  northern  hemisphere,  and  Callorhynchus,  the 
species  of  which  belong  to  the  southern  hemisphere. 

CHIMAERA,  Linn. 

Gen.  Char. — Mouth  situated  beneath  the  snout,  which  is  sub-conical.  Teeth  well  developed.  Nostrils  immediately  in 
advance  of  the  mouth,  and  extending  into  it.  One  branchial  split  on  either  side,  separated  under  the  throat  by  an  isthmus. 
Two  dorsal  fins — anterior  one  situated  above  the  pectorals,  and  provided  with  a  strong  spine  ;  caudal,  tapering  into  a  point ; 
anal  fin  wanting  ;  ventrals  nearly  median,  situated  opposite  the  beginning  of  the  second  dorsal.  Skin  smooth. 

Syn.  —Chimaera,  Linn.  Syst.  Nat.ed.  XIla  I,  1766,  401. — Gmel.  in  Linn.  Syst.  Nat.  ed.  XIIIa  I,  iii,  1788,  1488 _ Ccv. 

Rfegn.  anim.  II,  1617,  140  ;  2d  ed.  II,  1829  ;  &,  ed.  illustr.  Poiss.  354. 
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The  genus  Chimaera  includes,  so  far,  two  species,  one  in  the  Atlantic,  the  other  in  the  Pacific 
ocean.  The  Atlantic  species  is  exclusively  an  Arctic  fish,  whilst  that  of  the  Pacific  seems  to  he 
limited  to  the  temperate  zone. 

A  similar  instance  occurs  in  regard  to  the  species  of  Callorhynchus ;  one  being  an  inhabitant 
of  the  Antarctic,  the  other  of  the  Austral  temperate  zone. 

CHIMAERA  COLLIEI,  Benn. 

Spec.  Char. — Head  constituting  about  the  sixth  of  the  total  length.  First  dorsal  fin  sub-triangular ;  the  upper  margin, 
which  is  directed  posteriorly,  being  crescent  shaped,  whilst  the  posterior  margin,  properly  so  to  be  called,  is  horizontal  and 
parallel  with  the  back,  to  which  it  is  united  by  a  thin  membrane.  Second  dorsal  quite  low  and  elongated,  its  origin  being 
nearly  opposite  the  insertion  of  the  ventrals,  which  is  nearly  half  way  between  the  apex  of  the  snout  and  the  origin  of  the  caudal 
fin.  Its  upper  margin  is  undulating.  Either  lobe  of  the  caudal  tapering  regularly  away  towards  the  tip  of  the  tail,  the  lower 
lobe  extending  somewhat  further  back.  Skin  perfectly  smooth  ;  brownish  above  ;  dull  white  beneath  ;  the  back  and  sides 
exhibiting  numerous  dull  white  rounded  spots,  variable  in  size. 

Syn. — Chimaera  colliei,  Benn.  in  Zool.  Beechey’s  Voy.  to  the  Pacif.  1839,  71., Plate  xxiii,  figs.  1  and  2. — Richards.  Faun. 

Bor.  Amer.  Ill,  1836,  285. 

Elephant- fish,  Vancouver. 
hlkooma,  Indians  of  Oregon. 

The  specimens  of  this  species  which  we  have  had  an  opportunity  of  examining  are  all  of  the 
female  sex.  The  male  is  figured  and  described  in  “The  Zoology  of  Captain  Beechey’s  Voyage 
to  the  Pacific  and  Behring’s  Strait,”  as  quoted  above. 

The  body  is  quite  compressed,  deepest  anteriorly  and  tapering  rapidly  away  posteriorly 
towards  the  acute  and  thread-like  extremity  of  the  caudal  region.  The  gill  apertures  extend 
from  the  upper  edge  of  the  base  of  the  pectorals  downwards  and  forwards,  being  separated 
under  the  throat  by  a  rather  wide  isthmus.  We  regret  that  the  state  of  keeping  of  the  speci¬ 
mens  will  not  allow  a  minute  description  to  be  drawn  of  the  structure  of  the  nostrils  in  con¬ 
nection  with  the  upper  or  anterior  lip.  A  similar  structure  is  so  seldom  met  with  in  this  class 
of  fish  that  whenever  it  exists  anywhere  it  cannot  but  excite  the  curiosity  of  the  naturalist. 

The  spine  at  the  anterior  margin  of  the  dorsal  fin  is  very  finely  serrated  upon  the  upper  half 
of  its  posterior  aspect,  which  is  flattened,  either  angle  being  serrated  ;  the  anterior  aspect  of 
the  spine  is  convex  and  keeled. 

The  ventrals  being  free  from  the  appendages  which  the  male  is  provided  with,  are  propor¬ 
tionally  larger  and  broader,  posteriorly  rounded  off. 

The  skin  is  perfectly  smooth  all  over  the  head  and  body.  The  coloration  in  the  female  sex  is 
similar  to  that  of  the  male. 
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ORDER  IX. 


PLAGIOSTOMI. 

The  sharks  and  rays,  which  are  brought  together  under  this  heading,  have,  as  common  char¬ 
acters,  an  internal  skeleton,  cartilaginous  or  partly  ossified,  the  vertebral  column  exhibiting 
greater  or  lesser  indications-  of  transverse  separations;  the  cranium  constituting  a  continuous  mass, 
in  which  the  individual  parts  are  not  recognizable;  the  jaws  being  likewise  cartilaginous  and 
attached  to  the  cranium  by  cartilages  also.  The  teeth  are  situated  on  the  roof  of  the  mouth 
and  on  the  lower  jaw.  The  anterior  part  of  the  head  is  prolonged  forwards;  under  the  snout, 
at  a  greater  or  lesser  distance  from  its  extremity,  may  he  observed  a  broad  transverse  mouth, 
in  advance  of  which  the  two  nasal  fossae  are  situated.  The  gills  are  fixed,  and  the  branchial 
apertures  five  or  more  in  number  ;  the  spiracles  being  not  always  present.  The  scapular  or 
thoracic  arch  is  not  attached  to  the  head.  The  ventrals  and  pectorals  are  always  extant, 
although  soft  and  fleshy  like  the  other  fins;  the  ventrals  placed  posteriorly  to  the  pectorals. 
The  swimming  or  air  bladder  is  wanting.  The  intestine  is  provided  with  a  spiral  valve;  the 
external  investment  consisting  of  shagreen  or  small  indurated  plates  variously  modified. 

Syn — Plagiostomes,  Dum.  Zool.  analyt.  1806  ;  &,  Ichthyol.  analyt.  1856,  113  &  120. 

Selaciens,  Cuv.  Regn.  Anim.  II,  1817,  121 ;  2d  ed.  II,  1829;  &,  ed.  illustr.  Poiss.  356. — Bonap.  Sagg.  Distr.  method 
Anim.  Vert.  1831,  121.— BeKay,  New  Y.  Faun.  IV.,  1842,  348. 

Plagiostomi ,  Mull,  in  Wiegm.  Archiv  fur  Naturg.  1845,  I,  137. — Storer,  Synops.  1846,  250. — Bd.  Iconogr.  Encyl. 
II,  1850,  205  and  240. 

Selachii,  Richards.  Faun.  Bor.  Amer.  Ill,  1836,  287. 

The  order  of  Plagiostomi  divides  into  two  subordinate  groups — the  sharks  on  one  side,  and 
the  rays  on  the  other.  The  distinguishing  features  of  either  of  these  sub-orders  will  be 
recalled  under  their  respective  headings. 

It  may  not  be  amiss  to  state  that,  under  the  name  of  Selachians  (Selachii),  were  formerly 
included  the  representatives  of  the  orders  Plagiostomi  and  Holocephala  of  the  present  day. 

SUB-ORDER  I. 

SQUALL 

The  sharks  which  constitute  this  sub-order  are  slender,  elongated,  fusiform  or  sub-fusiform; 
a  thoracic  arch  incomplete;  pectoral  fins  distinct  from  the  head,  and  situated  on  the  sides  of  the 
chest,  as  in  most  osseous  fishes.  The  eyes  are  provided  with  free  or  movable  eyelids;  the 
branchial  fissures  being  lateral,  situated  either  entirely  in  advance  of  the  anterior  margin  of  the 
pectorals,  or  a  portion  of  them  may  extend  over  the  base  of  these  latter  mentioned  fins.  Verte¬ 
bral  column  exhibiting  transverse  divisions  throughout. 

Syn. — Squalidae,  Bonap.  Sagg.  Dist.  method.  Anim.  Vert.  1831,  121;  Syst.  Vertebr.  1837,  45;  &,  Selach.  Tabul.  anal. 

1838,  4. — DeKay,  New  Y.  Faun.  IV,  1842,  348. — Mull,  in  Wiegm.  Archiv.  fur  Naturg.  I,  1845,  137. — 
Storer,  Synops.  1846,  251. 

Squali,  Mull.  Vergl.  Anat.  Myxin.  I,  1836,  75. — Mull.  &  Henle,  Syst.  Beschr.  Plagiost.  1841,  1. 

Pleurotremes,  Dum.  Ichthyol.  analyt.  1856,  120. 

46  a 
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There  are  sharks  in  which  the  eyelid  is  provided  with  a  nictitating  membrane,  and  others  in 
which  this  peculiarity  of  structure  does  not  exist.  The  same  may  he  stated  with  regard  to  the 
spiracles.  As  far  as  observations  go,  the  spiracles  and  nictitating  membrane  are  never  wanting 
in  the  same  group;  whilst  both  the  spiracles  and  the  nictitating  membrane  may  exist  simulta¬ 
neously.  Sometimes  we  observe  spiracles  and  no  nictitating  membrane;  at  others,  the  spiracles 
are  wanting,  while  the  nictitating  membrane  is  extant. 

Family  SCYLLIODONTIDAE^  Girard. 

The  head  is  depressed,  the  snout  obtuse,  the  nasal  flap  or  valve  broad,  and  rather  elongated; 
the  grooves  at  the  angle  of  the  mouth  being  large,  and  the  lips  cartilaginous;  the  eyelids 
constituting  an  elongated  cleft.  Tlie  spiracles  are  of  medium  size.  The  teeth,  which  resemble 
those  of  the  genus  Scyllium,  exhibit  nevertheless  a  more  elongated  central  prong,  with  several 
lateral  and  smaller  ones  at  the  base.  The  general  aspect  of  the  fins  is  similar  also  to  that 
of  Scyllium.  The  inferior  lobe  of  the  caudal  fin  is  likewise  atrophied,  and  the  caudal  furrow 
wanting.  The  scales  are  tri-digitated  and  triply  keeled. 

Syn _ Scylliodonles,  Mull.  &  Henle',  Syst.  Beschr.  Plagiost.  1841,  63. — Dum.  Ichthyol.  analyt.  1856,  130. 

Scylliodontini,  Bd.  Iconogr.  Encycl.  IF,  1850,  241. 

The  Scylliodonts  belong  to  that  division  of  the  sharks  in  which  there  are  two  dorsal  fins  and 
one  anal,  the  first  dorsal  being  placed  between  the  pectorals  and  the  ventrals.  They  are  pro¬ 
vided  with  spiracles  and  a  nictitating  membrane,  the  last  or  last  two  branchial  fissures  being 
situated  above  the  base  of  the  pectoral  fins. 

TRIAKlI  Mull.  &  Henle. 

Gen.  Char. — This  genus  being  the  only  one  of  its  group,  its  diagnostic  characters  may  be  deduced  from  those  of  the  family 
just  alluded  to.  The  teeth  are  rather  small  and  numerous.  There  is  one  central  fang  or  prong  directed  obliquely  outwards 
with  one  or  several  small  ones  on  either  side  of  the  base. 

Syn. — Triakis,  Moll.  &  Henle,  Syst.  Beschr.  Plagiost.  1841,  63. — Dum.  Ichthyol.  analyt.  1856,  130. 

So  far  but  one  species  was  on  record,  an  inhabitant  of  the  Japanese  seas.  The  one  whose 
description  follows  is  closely  allied  to  it,  either  of  them  apparently  not  reaching  any  very 
large  size. 

TRIAKIS  SEMIFASCIATUS,  Grd. 

Spec.  Char  — Head  very  much  depressed,  constituting  the  sixth  of  the  total  length.  Back  rather  arched  ;  caudal  region 
very  much  tapering.  Shagreen  with  very  acute  acerated  points.  Color  above  olivaceous  grey  with  tranverse  black  bands  and 
rounded  spots  ;  beneath  yellowish,  unicolor. 

Syn. — Triakis  semifasciatum,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  196. 

The  general  aspect  of  this  species  is  elongated.  In  the  specimen  before  us,  and  which  mea¬ 
sures  twelve  and  two-thirds  of  an  inch,  the  head,  from  the  extremity  of  the  snout  to  the  first 
branchial  aperture,  constitutes  the  sixth  of  the  total  length.  The  back  is  rather  more  arched  or 
convex  than  in  T.  scyllium ,  the  caudal  region  being  very  slender  and  tapering. 

The  head  is  very  much  depressed,  sub-convex  and  sloping  sideways  and  forwards.  The  snout 
is  rounded  off,  and  seen  either  from  above  or  from  below  its  anterior  outline  is  semi-elliptical ; 
the  nostrils  being  somewhat  nearer  the  mouth  than  the  extremity  of  the  snout.  The  flap  or 
valve  at  their  anterior  edge  is  placed  more  towards  the  inner  than  the  outer  angle  ;  it  is  taper¬ 
ing,  rounded  off,  and  directed  obliquely  outwards  and  backwards.  The  outline  of  the  mouth  is 
semi-elliptical ;  its  width,  measured  from  angle  to  angle,  is  equal  to  the  rostral  distance  between 
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its  anterior  convexity  and  the  margin  of  the  snout.  The  teeth  are  small  and  numerous,  some¬ 
what  flattened,  with  a  middle,  sub  conical,  acute  prong  directed  obliquely  outwards,  and  gene¬ 
rally  a  smaller  one  on  either  side  of  their  base.  The  eyes  are  of  moderate  development,  pro¬ 
vided  with  a  nictitating  membrane,  their  longitudinal  diameter  entering  a  little  over  six  times 
in  the  length  of  the  head,  as  measured  above,  when  compared  to  the  total  length.  At  a  short 
distance  behind  the  orbit,  and  on  a  level  with  it,  may  be  observed  a  rather  small  spiracle.  The 
branchial  splits,  five  in  number  on  either  side,  are  vertically  elongated,  and  diminishing  gradu¬ 
ally  in  size  backwards  ;  the  fourth  corresponds  to  the  anterior  margin  of  the  pectoral  fin,  hence 
the  fifth  is  situated  above  the  same  fin. 

The  first  dorsal  fin  is  somewhat  nearer  the  ventrals  than  the  pectorals,  and  its  anterior  mar¬ 
gin  nearer  the  second  dorsal  than  the  extremity  of  the  snout.  It  is  also  higher  than  long  ;  its 
upper  margin  being  emarginated,  sub-crescentic,  with  the  anterior  lobe  rounded  off,  while  the 
posterior  lobe  is  acute.  The  second  dorsal  has  the  same  shape  as  the  first ;  is  somewhat  smaller, 
and  its  anterior  margin  nearly  equidistant  between  the  base  of  the  pectorals  and  the  tip  of  the 
caudal  fin.  The  first  anal  fin  is  situated  opposite  the  posterior  half  of  the  base  of  the  second 
dorsal ;  it  is  deeper  than  long,  smaller  than  the  second  dorsal,  of  which  it  has  the  general  shape. 
The  second  anal  fin  is  much  longer  than  deep,  and  contiguous  to  the  inferior  lobe  of  the  caudal 
fin,  from  which  it  is  partly  separated  by  a  mere  split.  The  caudal  fin  is  short  and  proportionally 
rather  elevated  and  posteriorly  truncated  obliquely  downwards  and  inwardly  ;  its  lower  lobe 
being  quite  small.  The  ventrals  are  short  and  broad,  sub -triangular,  slightly  sub-concave 
posteriorly,  and  inserted  nearer  the  extremity  of  the  snout  than  the  tip  of  the  caudal.  The 
pectorals  are  larger  than  the  ventrals,  short  and  very  broad,  sub-concave  upon  their  posterior 
edge  and  rounded  upon  its  angles,  the  outer  one  of  which  being  rather  prominent. 

The  scales,  or  rather  the  shagreen,  which  covers  densely  all  the  outer  surface,  has  the  middle 
point  more  acute  than  in  T.  scyllium,  giving  it  a  more  prickly  appearance.  The  lateral  points 
are  very  exiguous  and  oftentimes  wanting.  The  keels,  on  the  other  hand,  are  quite  con¬ 
spicuous. 

The  ground  color  is  olivaceous  grey,  lighter  beneath  than  above,  becoming  yellowish  under 
the  head  and  throat.  The  upper  surface  of  the  head  and  the  dorsal  region  exhibit  transverse 
bands  of  deep  black,  with  intervening  small  rounded  spots  of  the  same  color  along  the  middle 
line  of  the  back,  whilst  other  similar  spots,  varying  in  size,  may  be  observed  along  the  sides  of 
the  body  and  alternating  with  the  bands  just  alluded  to.  A  black  spot  exists  also  at  the  base 
and  upper  surface  of  ventrals  and  pectorals.  The  caudal  fin  itself,  the  second  anal  and  dorsal, 
are  entirely  spotted,  whilst  the  first  dorsal  and  anal  are  unicolor,  except  the  former,  the  base  of 
which  is  affected  by  the  transverse  bands  of  the  back. 
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Family  MUSTELIDAE,  Girard. 

The  spiracles  are  very  large ;  the  orbits  elongated  ;  the  nictitating  membrane  ridge-like, 
appearing  as  though  a  duplicature  of  the  lower  eyelid.  The  teeth  are  pavement-like,  depressed, 
without  points  or  cutting  edge,  in  which  respects  they  resemble  those  of  the  rays  or  skates. 
Angles  of  the  mouth  protuberant  and  cartilaginous,  with  deep  grooves.  The  upper  (anterior) 
edge  of  the  nostrils  provided  with  a  triangular  membranous  flap,  rounded  upon  its  terminal 
extremity,  whilst  its  base  occupies  the  three-fourths  of  the  nasal  edge.  Exteriorly  to  this  is  a 
shorter  and  more  truncated  or  blunt  flap.  The  last  branchial  fissure  is  situated  above  the  base 
of  the  pectoral  fins.  The  first  dorsal  fin  is  situated  nearly  midway  between  the  pectorals  and 
the  ventral  fins.  The  caudal  fin  is  rather  short,  the  caudal  furrows  being  inconspicuous. 
Intestinal  valve  helicoid. 

Syn. — Mustelini,  Bonap.  Syst.  Yertebr.  1837,  45 ;  &,  Selach.  Tabul.  analyt.  1838,  5. — Bd.  Icongr.  Eneycl.  II,  1850,  241. 

Musteli,  Mull.  &  Henle,  Syst.  Beschr.  Plagiost.  1841,  64. — Dum.  Ichthyol.  analyt.  1856,  130. 

The  genus  Mustelus  is  the  only  representative  of  this  family,  its  species  occurring  in  the 
Mediterranean  sea  and  in  both  the  Atlantic  and  Pacific  oceans.  The  one  which  is  met  with 
along  our  Atlantic  coast  is  commonly  known  as  the  “  dog-fish,”  “  hound-fish,”  or  “  dog-fish 
shark.”  These  sharks  do  not  reach  any  very  large  size. 

A  species  has  recently  been  found  along  the  Pacific  coast,  about  the  hay  of  San  Francisco,  and 
described  under  the  name  of 


MUSTELUS  FELIS,  Ayres, 

in  the  Proceedings  of  the  California  Academy  of  Natural  Sciences,  I,  1854,  17,  and,  since  we 
had  no  opportunity  of  studying  it  from  nature,  we  are  compelled  to  dismiss  it  with  the  above 
few  remarks. 


Family  CESTRACIONTIEAE,  Owen. 

The  mouth  approximates  the  anterior  margin  of  the  snout,  the  nostrils  extending  to  the 
mouth,  through  a  cleft  of  the  anterior  or  upper  lip.  The  spiracles  are  conspicuous.  The  bran¬ 
chial  apertures  are  small,  the  hind  ones  being  situated  above  the  base  of  the  pectoral  fins.  A 
spine  at  the  anterior  margin  of  the  dorsal  fins.  The  caudal  fin  is  short,  with  a  slight  emargi- 
nation  between  either  lobe  at  the  posterior  margin. 

The  division  of  sharks  to  which  this  family  belongs  are  provided  with  two  dorsals  and  one 
anal  fin,  the  first  dorsal  fin  being  placed  between  the  pectorals  and  the  ventrals.  The  nicti¬ 
tating  membrane  is  wanting,  whilst  the  spiracles  exist. 

Syn. —  Cestraciontes,  Agass.  Rech.  Poiss.  foss.  Ill,  1833,  173. — Mull.  &  Henle,  Syst.  Beschr.  Plagiost.  1841,  76. — Dum. 

Ichthyol.  analyt.  1856,  132. 

Cestraciontini,  Bonap.  Syst.  Vert.  1837,  46.  * 

Cestracionini,  Bonap.  Selach.  Tabul.  analyt.  1838,  5. — Bd.  Inconogr.  Encyl.  II,  1850,  242. 

Ceslraciones,  Mull,  in  Wiegm.  Archiv  fiir  Naturg.  I,  1845,  137. 

Cestraciontidae,  Owen,  Lect.  Comp.  Anat.  Vert.  Anim.  1846,  51. 

The  genus  Cestracion  is  the  only  one  so  far  known  ol  the  family.  The  species  that  have  been 
noticed  are  but  few  in  number,  and  scattered  over  a  wide  geographical  range. 
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CESTRACION,  Cuv. 

Gen.  Char. — Head  thick,  short,  and  rounded  ;  body  fusiform,  and  tapering  posteriorly.  Nostrils  split  up  to  the  edge  of  the 
mouth,  surrounded  by  a  protuberant  membrane,  the  outer  one  rolled  inwardly,  the  inner  one  separated  from  the  upper  lip  by  a 
groove;  pupil,  obliquely  inclined  backwards.  The  disposition  of  the  teeth  is  pavement-like,  the  middle  ones  exhibiting  from 
three  to  five  prongs,  the  lateral  ones  smaller  than  the  central.  Spiracles  small,  situated  beneath  and  somewhat  behind  the  orbit. 
Eye  placed  under  a  ridge  extending  from  the  snout  to  the  tympanic  region.  The  branchial  apertures  diminish  in  size  backwards, 
he  last  two  placed  rather  high  up  above  the  pectoral  fins.  Caudal  fin  short,  with  well  developed  lower  lobe. 

Stn — Cestracion,  Cuv.  Regn.  Anim.  II,  1817,  129  ;  2d  ed.  II,  1829  ;  &,  ed.  illustr.  Poiss.  365. — Agass.  Rech.  Poiss. foss 
III,  1833,  168. — Mui.l.  &  Henle,  Syst.  Beschr.  Plagiost.  1841,  76. — Dum.  Ichthyol.  analyt.  1856,  122. 

Up  to  a  rather  recent  period  the  “  Port  Jackson  shark”  stood  as  a  solitary  species  in  this 
genus.  The  “Voyage  de  la  Venus”  (Zool.  1855,  350,  pi.  x,  fig.  2,)  has  made  us  acquainted  with  u 
second  species.  A  third,  whose  description  follows,  was  obtained  on  the  coast  of  California. 

CESTRACION  FRANCISCI,  G  r  d  . 

Spec.  Char.  — Head  contained  six  times  and  a  half  in  the  total  length  ;  supra-ocular  ridges  very  compact  and  prominent. 
A  cartilaginous  fold  or  thickening  at  the  anterior  angle  of  the  mouth  as  well  as  posteriorly.  Anterior  margin  of  first  dorsal 
nearer  the  extremity  of  the  snout  than  the  anterior  margin  of  the  second  dorsal.  Origin  of  anal  equidistant  between  the  tips 
of  the  caudal  and  the  insertion  of  the  pectorals.  Yellowish  grey  above  ;  light  yellowish  beneath,  with  small  rounded  and 
scattered  spots.  • 

Syn. — Cestracion  francisci,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  196. 

We  have  before  us  two  specimens  of  this  species,  the  largest  of  which  measuring  nearly  twenty- 
seven  inches.  It  hears  a  very  strong  resemblance  to  C.  philippi,  or  “Port  Jackson  shark,” 
from  which  it  chiefly  differs  by  more  prominent  and  compact  supra-ocular  ridges,  a  more  back¬ 
wards  position  of  the  ventrals  and  anal  fin  with  reference  to  the  dorsals,  and  larger  pectoral  fins. 
So  much  as  to  the  external  appearance.  The  teeth  exhibit  generally  three,  sometimes  five, 
prongs,  the  middle  being  always  proportionally  more  developed  than  in  the  species  to  which  we 
are  comparing  it. 

The  head  is  contained  six  times  and  a  half  in  the  total  length.  The  snout  is  broad,  very 
declivous,  and  obtusely  rounded  off.  The  supra-ocular  ridge  is  not  a  mere  fold  of  the  skin,  but 
assumes  a  very  hard  structure,  and  considerably  more  raised  above  the  orbit  than  hence  forwards. 
The  inter-ocular  space  is  depressed,  suh-concave,  from  the  occiput,  where  broadest,  to  the  margin 
of  the  snout  towards  which  it  tapers.  The  orbit  is  elliptical;  its  longitudinal  diameter  entering 
about  six  times  in  the  length  of  the  side  of  the  head;  the  pupil,  as  already  stated,  being  sub- 
vertical,  obliquely  inclined  backwards.  The  spiracles  are  small,  situated  somewhat  below  the 
eyes,  and  posteriorly  to  a  vertical  line  drawn  immediately  behind  the  orbit.  The  width  of  the 
mouth  is  nearly  equal  to  the  inter-orbital  space.  The  structure  of  the  nostrils  resembles  very 
much  that  of  the  same  parts  in  C.  philippi.  The  angles  of  the  mouth  are  formed,  anteriorly  or 
superiorly,  by  a  thickened  fold  of  the  upper  lip,  extending  somewhat  beyond  a  thickening  of  the 
posterior  or  lower  lip,  which  constitute  their  opposite  border.  A  short  and  shallow  groove  may 
he  seen  directed  obliquely  outwards  from  the  angles  of  the  mouth.  The  second  branchial 
aperture  is  placed  slightly  in  advance  of  the  anterior  margin  of  the  base  of  the  pectoral  fin ;  the 
three  remaining  ones  being  situated  posteriorly  to  the  same  margin.  The  five  of  these  apertures 
are  placed  gradually  one  above  the  other  from  forwards  backwards,  diminishing  in  size  in  the 
same  directions. 

The  body,  as  well  as  the  head,  appears  proportionally  stouter  than  in  C.  philippi.  All  the 
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fins  are  more  developed,  although  alike  in  shape.  The  anterior  margin  of  the  first  dorsal  is 
somewhat  nearer  the  extremity  of  the  snout  than  the  anterior  margin  of  the  second  dorsal,  which 
is  nearly  equidistant  between  the  tip  of  the  caudal  fin  and  the  orbit.  The  origin  of  the  anal  fin 
is  nearly  equidistant  between  the  tip  of  the  caudal  and  the  posterior  end  of  the  insertion  of  the 
pectorals  ;  its  posterior  extremity  reaches  the  anterior  margin  of  the  first  portion  of  the  lower 
lobe  of  the  caudal,  and  which  we  should  he  inclined  to  consider  as  a  second  anal  fin.  The  origin 
of  either  lobe  of  the  caudal  fin  is  almost  even ;  the  inferior  lobe  is  much  deeper  anteriorly  than 
the  upper.  The  posterior  portion  of  the  lower  lobe  of  the  caudal  is  much  smaller  than  the 
anterior  portion.  It  is  exteriorly  rounded  or  sub-truncated,  and  separated  from  the  upper  lobe 
by  a  small  incision,  which  corresponds  to  the  tip  of  the  vertebral  column.  The  posterior  margin 
of  the  ventrals,  which  is  sub-truncated  or  sub-concave,  extends  somewhat  beyond  the  origin  of 
the  second  dorsal.  The  posterior  edge  of  the  pectorals  is  suh-convex  or  rounded  off;  its  middle 
region  approximating  the  origin  of  the  ventrals  when  bent  in  that  direction.  The  vent  is  lon¬ 
gitudinal,  and  placed  between  the  ventral  fins. 

The  upper  surface  of  the  body  and  fins  is  very  rough  to  the  touch ;  the  scales,  or  rather  dermic 
productions,  are  .very  small,  and  irregular  in  size  and  shape.  They  are  more  conspicuous  over 
the  supra-ocular  ridges  and  the  dorsal  region,  properly  so  called,  where  some  of  them  are  raised 
above  the  others ;  they  are  smallest  over  the  fins  and  sides  of  the  body ;  hut  whether  triangular, 
sub-rhomhie,  or  cruciform,  the  angles  are  always  acerated,  the  points  being  sometimes  a  con¬ 
tinuation  of  a  minute  keel,  which  start  from  the  middle  of  the  scales.  Over  the  inferior  surface 
of  the  head,  body  and  horizontal  fins,  the  scales  are  sub-rhombic  or  sub-cordiform,  likewise 
variable  in  size,  exhibiting  hut  one  single  inconspicuous  keel,  without  angular  points ;  hence 
that  surface  assumes  quite  a  smooth  aspect.  The  scales,  moreover,  are  closely  approximated, 
sub-imhricated,  whilst  on  the  upper  surface  of  the  body  they  are  almost  all  isolated.  The 
color  above  is  yellowish  grey,  darker  in  the  young;  beneath  light  yellow.  Small  roundish, 
black  spots,  are  spread  all  over  the  body  and  fins. 
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Family  N0TIDAN1DAE,  Owen. 

The  head  is  flat  or  depressed.  The  nostrils  are  provided  with  a  small,  triangular  flap.  A 
very  large  fold  or  wrinkle  at  the  upper  (anterior)  angle  of  the  mouth  ;  a  smaller  one  at  the 
lower  (posterior)  angle  ;  nictitating  membrane  wanting  ;  tongue  immovable.  The  spiracles 
are  small  and  vertical.  The  branchial  apertures  are  six  or  seven  in  number,  diminishing  gradu¬ 
ally  in  size  from  forwards  backwards,  all  of  which  are  placed  in  advance  of  the  base  of  the  pec¬ 
toral  fins.  A  tooth  at  the  symphysis  of  the  lower  jaw  ;  the  next  five  or  six  teeth  on  the  lower 
jaw  constitute  on  either  side  a  saw,  directed  from  upwards  and  inwards,  downwards  and  out¬ 
wards.  The  anterior  or  inner  edge  of  the  teeth  is  smooth  or  very  finely  serrated.  The  outer¬ 
most  teeth  of  the  jaw  are  low  and  depressed.  The  teeth  at  the  upper  jaw  are  more  elongated, 
smaller  and  more  acute ;  the  first  prong  or  point  is  much  longer  than  the  rest ;  their  outer 
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edge  is  strong,  the  inner  edge  being  finely  serrated  towards  the  base.  The  foremost  teeth  con¬ 
stitute  a  group,  are  hook-shaped,  with  a  broader  base.  The  adjoining  ones  are  provided  exte¬ 
riorly  with  one  or  more  lateral  prongs.  The  outermost  teeth  are  like  those  at  the  lower  jaw. 
The  body  is  elongated  and  fusiform,  with  a  conspicuous  lateral  line.  There  is  hut  one  dorsal 
fin,  situated  between  the  ventrals  and  the  anal,  and  partly  opposed  to  the  latter.  Caudal  fin 
with  a  small  lower  lobe  emarginated  towards  its  extremity,  the  posterior  margin  being  oblique 
or  straight  and  truncated.  The  caudal  grooves  or  furrows  are  wanting.  The  intestinal  valve 
is  helicoid. 

Stn .—Notidanini,  Bonap.  Syst.  Vertebr.  1837,  45;  &,  Selach.  Tabul.  analyt.  1838,  4. 

Notidani,  Mull.  &  Henle,  Syst.  Beschr.  Plagiost.  1841,  80 — Mull,  in  Wiegm.  Archiv  fur  Naturg.  1845,1,  137. — 
Bd.  Iconogr.  Encycl.  II,  1850,  242. — Dum.  Ichthyol.  analyt  1856,  133. 

Notidanidae,  Owen;  Lect.  Comp.  Anat.  Vertebr.  Anim.  1846,  51. 

When  the  branchial  apertures  are  six  on  either  side  we  have  the  genus  Eexanchus  ;  and  when 
seven  of  them  exist,  the  genus  Heptanchus  {Heptranchias) .  These  were  the  only  two  genera 
of  the  family  described  by  ichthyologists. 

A  shark  of  this  family  having  recently  been  observed  in  the  hay  of  San  Francisco,  California,  was 
erroneously  erected  into  a  third  genus,  under  the  name  of  Notorliynclius,  which  does  not  differ 
from  Heptanchus.  We  will  therefore  record  the  species  under  the  appellation  of 

HEPTANCHUS  MACULATUS,  Gr  r  d  . 

Stn. — Notorliynchus  maculatus,  Ayres,  in  Proc.  Cal.  Acad.  Nat.  Sc.  I,  1855,  72. 

In  the  absence  of  specimens  we  forbear  drawing  up  a  specific  description,  and  refer  our  readers 
to  the  above  quoted  “  Proceedings  of  the  California  Academy,”  in  which  Dr.  Ayres  has  recorded 
the  observations  he  has  traced  from  nature. 

Family  SPINACIDAE,  Owen. 

The  sharks  which  constitute  this  family  exhibit  two  dorsal  fins,  whilst  the  anal  is  wanting, 
either  dorsal  being  provided  with  a  strong  spine  at  its  anterior  margin,  as  is  likewise  the  case 
in  Cestraciontidae.  The  spiracles  are  extant,  and  the  five  branchial  apertures  situated  in  ad¬ 
vance  of  the  pectoral  fins.  The  nictitating  membrane  of  the  eye  is  wanting.  The  intestinal 
valve  is  helicoid. 

Syn. — Spinaces,  Mull.  &  Henle,  Syst.  Beschr.  Plagiost.  1841,  83. — Mull,  in  Wiegm.  Archiv  fur  Naturg.  1845,  I,  135 
&  137. — Dum.  Ichthyol.  analyt.  1856,  133. 

Spinacini,  Bonap.  Syst.  Vert  1837,  4. — Bd.  Iconogr.  Encyl.  II,  1850,  242. 

Spinacidae,  Owen,  Lect.  Comp.  Anat.  Vertebr.  Anim.  1846,  51. 

Some  of  the  representatives  of  this  family  are  commonly  known  under  the  names  of  “  Dog¬ 
fish”  and  lc  Picked  Dog-fish,”  both  in  England  and  in  America,  being  distinguished  from  Mus- 
telidae,  which  go  under  the  same  vernacular  appellation  on  this  side  of  the  Atlantic,  by  the 
presence  of  a  rather  strong  spine  at  the  anterior  margin  of  the  dorsal  fins. 

ACANTHIAS,  Disso. 

Gen.  Char. — Head  depressed.  Outline  of  the  mouth  in  the  shape  of  a  very  open  curve;  a  large  groove  at  either  angle.  Two 
cartilaginous  folds  of  the  lips  anteriorly  (superiorly)  and  one  posteriorly  (inferiorly)  .  Spiracles  very  large,  situated  behind  and 
somewhat  above  the  eyes,  and  provided  within  with  a  swelled  flap  arising  from  their  anterior  margin.  Orbits  elongated;  upper 
and  lower  teeth  cutting,  the  edge  being  nearly  horizontal  and  the  point  directed  outwardly.  The  root  of  the  tooth  is  more 
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elevated  at  the  inner  part  than  at  the  outer;  the  inner  part  having,  moreover,  a  longitudinal  keel,  the  outer  part  constituting  a 
rounded  process,  directed  towards  the  point  of  the  tooth.  First  dorsal  fin  placed  between  the  pectorals  and  the  ventrals;  the 
second  between  the  ventrals  and  the  caudal  fin.  Upper  lobe  of  caudal  larger  than  the  lower;  sometimes  a  caudal  groove  or 
furrow  is  observed.  In  the  male  a  movable  spine  or  thorn,  bent  upon  its  apex,  may  be  seen  at  the  outer  edge  of  the  extremity 
of  the  ventral  appendages.  The  scales  are  sub-cordiform,  posteriorly  acute,  with  one  or  several  keels. 

Syn.-  Jlcanlhias,  Risso,  Hist.  nat.  Eur.  merid.  Ill,  1826,  131  — Mull.  &Henle,  Syst.  Beschr.  Plagiost.  1841,  83. — 
Storer,  Synops.  1846,  254. — Dum.  Ichthyol.  analyt.  1856,  133. 

Of  all  the  genera  of  Spinacidae,  the  genus  Spinax  is  the  one  to  which  Acanthias  hears  the 
closest  affinities,  the  latter  having  been  admitted  by  comparatively  few  writers. 

ACANTHI  AS  SUCKLII,  Grd. 

Spec.  Char. — Head  constituting  somewhat  more  than  the  sixth  of  the  entire  length.  Snout  very  much  depressed  and 
elongated  ;  nostrils  nearer  its  apex  than  the  angle  of  the  mouth.  Eyes  large,  elliptical,  situated  immediately  in  advance  of  the 
mouth.  Anterior  margin  of  first  dorsal  fin  nearly  equidistant  between  the  pupil  and  the  anterior  margin  of  the  second  dorsal . 
A  shallow  caudal  groove  along  the  base  of  the  upper  lobe  of  the  caudal.  Dark  greyish,  with  a  few  light  irregularly  scattered 
spots . 

Syn. — Spinax  ( Jlcantliias )  suckleyi,  Grd.  in  Proc  Acad  Nat.  Sc.  Philad.  VII,  1854,  196. 

We  have  examined  one  specimen  of  this  species  measuring  nearly  two  feet  and  a  half  in  total 
length,  the  head  forming  a  little  more  than  the  sixth  part  of  it.  The  body  is  very  much 
elongated,  slender,  and  gradually  tapering  posteriorly.  The  snout  is  very  much  depressed, 
elongated,  and,  when  viewed  from  above,  suh-conical  in  its  outline.  The  nostrils  consist  of  a 
circular  free  aperture,  and  of  a  transverse  split  continuing  it  inwardly.  At  the  anterior  edge 
of  this  split  may  he  observed  an  elongated  flap,  tapering  and  rounded  off,  which  overlaps 
the  split  at  the  inner  edge  of  the  circular  aperture  ;  the  rest  of  the  anterior  edge. of  the  split,  as 
well  as  the  entire  posterior  edge,  exhibits  a  narrow,  thin  membranous  expansion  more  developed 
at  the  posterior  edge  than  at  the  anterior.  The  nostrils  themselves  are  somewhat  nearer  the 
apex  of  the  snout  than  the  angles  of  the  mouth.  The  latter  is  large  ;  measured  from  angle  to 
angle,  it  is  a  little  less  than  the  rostral  distance  from  the  middle  of  the  anterior  jaw  forwards. 
The  cartilaginous  fold  of  the  posterior  (inferior)  angle  is  shorter  hut  thicker  than  the  outer  one 
at  the  anterior  (superior)  lip.  The  inner  one  at  the  same  anterior  lip  is  very  slender  and  mostly 
covered  by  the  outer  one.  The  eyes  are  very  large,  elliptical,  their  longitudinal  diameter 
entering  about  four  times  along  the  distance  between  the  apex  of  the  snout  and  the  spiracles  ; 
they  are  situated  immediately  in  advance  of  the  mouth.  A  longitudinal  groove  may  be  seen 
at  the  anterior  and  at  the  posterior  rim  of  the  orbit.  The  spiracles  being  somewhat  oblique 
and  transversely  elongated.  The  branchial  apertures  increase  in  size  from  forwards  backwards; 
the  fifth,  which  is  conspicuously  larger  than  the  rest,  is  placed  immediately  in  advance  of  the 
anterior  margin  of  the  pectorals. 

The  dorsal  fins  are  of  moderate  development,  higher  than  long,  and  superiorly  concave.  The 
spine  at  the  anterior  margin  of  the  second  dorsal  is  larger  than  that  of  the  first  dorsal.  The 
anterior  margin  of  the  latter  fin  is  nearly  equidistant  between  the  pupil  and  the  anterior  margin 
of  the  second  dorsal,  which,  in  its  turn,  is  nearer  the  anterior  margin  of  the  first  dorsal  than 
the  extremity  of  the  caudal  fin.  The  upper  lobe  of  the  caudal  is  sub-lanceolate,  posteriorly 
rounded  off ;  the  lower  lobe  is  much  deeper,  sub-triangular,  and  concave  upon  its  inferior 
margin  ;  the  origin  of  either  lobe  is  even.  A  shallow  caudal  groove  may  be  observed  along 
the  base  of  the  upper  lobe.  The  ventrals  are  small,  appearing  more  like  a  marginal  expansion 
of  the  ventral  appendage  than  fins  properly  so  called.  They  are  rounded  off  exteriorly  and 
linear  posteriorly.  The  anterior  portion  of  their  insertion  is  nearer  the  extremity  of  the  caudal 
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fin  than  the  nostrils.  The  pectorals  are  very  large,  sub-triangular,  posteriorly  expanded,  and 
concave  upon  the  latter  margin  ;  their  extremities  extending  somewhat  beyond  the  insertion  of 
the  spine  at  the  first  dorsal  fin,  when  stretched  alongside  the  body. 

The  scales  a;e  very  small,  closely  approximated,  and  somewhat  rougher  on  the  upper  surface 
of  the  body  than  on  the  lower  surface,  owing  to  a  proportional  development  of  their  respective 
keels. 

The  color  above  is  of  a  dark  greyish  tint,  with  a  few  small  whitish-yellow  spots,  irregularly 
scattered  ;  under  the  head  and  along  the  belly,  dull  yellowish  ;  under  the  caudal  region,  of  a 
greenish  grey  hue. 

In  the  embryos  the  ground  color  is  mQre  of  a  bluish  tint,  and  the  lighter  spots  just  alluded 
to  are  much  more  conspicuous  than  in  the  adult,  constituting  longitudinal  series,  in  which  the 
spots  sometimes  unite  to  form  a  continuous  band,  increasing  in  width  towards  the  caudal  region, 
where  the  lowermost  merges  into  the  uniform  tint  of  the  abdomen. 


List  of  specimens. 


Catal. 

No. 

No.  of 

specs. 

Sex  and 

age. 

Locality. 

When 

collected. 

Whence  obtained. 

Nature  of 
specimen. 

Orig. 

No. 

Collected  by — 

994 

i 

Adult  S 

Fort  Steilacoom, Puget’s  Sound. 

1853 

Gov.  I.  I.  Stevens.. . 

Alcoholic . 

17 

Dr. Geo.  Sucklcy. 

997 

5 

Younxr 

1853 

998 

] 

1853 

999 

8 

1855 

Dr.  Geo.  Suckley 

1 

SUB-ORDER  II. 

R  A  J  A  E . 

The  rays  or  skates  may  be  distinguished  from  the  sharks  by  a  depressed,  broad,  elongated,  or 
short  body,  terminated  by  a  slender,  sometimes  flagelliform  tail ;  a  complete  thoracic  arch 
extending  to  the  dorsal  region ;  the  pectoral  fins  confounded,  or  else  continuous  with  the 
cephalic  region ;  the  eyelids  being  either  absent  or  immovable ;  the  branchial  fissures,  five 
on  either  side,  situated  on  the  ventral  surface  beneath  the  pectoral  fins,  and  by  the  anterior 
portion  of  the  vertebral  column,  which  forms  a  continuous  cartilaginous  mass,  without  any 
vertebral  division. 

Syn. — Rajidae,  Bonap.  Sagg.  Distr.  metod.  Anim.  Vert.  1831,  122  ;  Syst.  Vertebr.  1837,  44  ;  Selach.  Tabul.  analyt. 

1838,  3. — DeKay,  NewY.  Faun.  IV,  1842,  366. — Mttll.  in  Wiegm.  Archiv  fur  Naturg.  1845, 1,  137. — 
Storer,  Synops.  1846. 

Rajae,  Mull.  Vergl.  Anat.  Myxin.  I,  1836. — Mull.  Henle,  Syst.  Beschr.  Plagiost.  1841,  103. 

Raiadae,  Bd.  Iconogr.  Encycl.  II,  1850,  242. 

Hypotremes,  Dum.  Ichthyol.  analyt.  1856,  137. 

We  have,  so  far,  but  few  observations  to  put  on  record  regarding  the  rays  of  the  western 
coast  of  North  America.  If  we  are  at  all  justified  in  expecting  to  find  there  the  same  approximate 
number  of  species  as  we  are  acquainted  with  along  the  Atlantic  coast,  many  more  may  be 
pronounced  undiscovered  as  yet. 

47  a 
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Family  BK/NOBATXDAE^  Owen. 


The  body  is  rhomboidal,  elongated ;  the  tail  thick  and  fleshy.  The  mouth  is  straight  or 
slightly  convex  forwards  ;  the  teeth  being  small  and  pavement-like,  depressed,  arranged  in 
quincunx,  with  cutting,  oblique  ridges,  more  or  less  numerous.  The  spiracles  are  placed  close 
to  the  posterior  rim  of  the  orbit.  A  series  of  pores  may  be  observed  under  the  thoracic  belt. 
The  ventral  fins  are  inserted  immediately  behind  the  extremities  of  the  pectorals  ;  the  latter 
passing  gradually  into  the  snout.  Two  dorsal  fins,  nearly  equal  in  size,  are  inserted  upon  the 
posterior  portion  of  the  tail.  The  ventrals  themselves  are  quadrangular,  longer  than  broad, 
anteriorly  rounded,  and  posteriorly  pointed.  The  caudal  fin  is  terminal,  without  lower  flap. 
The  caudal  keels  begin  behind  the  ventrals  and  extend  backwards,  converging  along  the  under 
aspect  of  the  tail. 


Syn. — Rhinobatini,  Bonaf.  Syst.  Vert.  1837,  45 ;  &,  Selach.  Tabul.  analyt.  1838,  4. — Bd.  Iconogr.  Encyel.  II,  1850,  212. 
Rhinobatides,  Mull.  &  Henle,  Syst.  Beschr.  Plagiost.  1841,  112. — Dum.  Ihcthyol.  analyt.  1856,  140. 

Rhinobatidae,  Owen,  Lect.  Comp.  Anat.  Vert.  Anim.  1846,  51. 

No  representatives  of  this  family  have,  as  yet,  been  observed  along  the  Atlantic  coast  of  the 
United  States. 


RHINOBATUS,  Bl.  Schn. 

Gen.  Char  — Scull  prolonged  anteriorly  into  a  keel,  the  intervening  space  between  which  and  the  inner  edge  of  the  pectorals 
being  skinned.  Snout  more  or  less  pointed.  The  upper  (anterior)  nasal  flap  consists  of  an  outer — small  and  elongated — 
and  an  inner — broad  and  short — lip.  The  outer  lip,  which  is  not  far  apart  from  the  inner  one,  is  small,  but  reaches,  with  its 
rounded  off  extremity,  the  inferior  (posterior)  edge  of  the  nostril  ;  it  is  placed  nearly  in  the  middle  of  the  upper  (anterior)  edge 
of  the  nostril,  whilst  the  inner  lip  extends  more  or  less  inwardly.  The  inferior  (posterior)  nasal  flap,  from  the  outer  angle 
extends  more  or  less  inwardly.  Spiracles  and  eyes  surrounded  by  a  common  membrane.  The  upper  eyelid  is  provided  upon 
its  middle  with  an  immovable  process.  The  upper  (anterior)  maxillar  membrane  exhibits  a  notched  edge,  and  is  bent  inwardly. 

Sin. — Rliinobatus,  Bl.  Schn.  Syst.  Icthyol.  1801. — Mull.  &  Henle,  Syst.  Beschr.  Plagiost.  1841,  113. — Dum.  Ihcthyol. 
analyt.  1856,  139  &  141. 

The  genus  Rliinobatus  of  Bloch  may  be  subdivided  into  two  sub-genera.  When  the  upper 
(anterior)  nasal  flaps  extend  over  the  inner  angle  of  the  nostril  inwardly  without  uniting  in 
their  middle  we  have  the  sub-genus  Syrrhina  of  Muller  and  Henle ;  whilst  in  the  sub-genus 
Rliinobatus ,  as  understood  by  the  same  writers,  the  upper  (anterior)  nasal  flaps  do  not  extend 
as  far  as  the  inner  angle  of  the  nostrils. 

The  following  species,  from  the  Pacific  coast,  belongs  to  the  sub-genus  Rliinobatus ,  properly 
so  called. 

RHINOBATUS  PRO  DUCTUS,  Ayres. 

A  male  specimen,  thirty-eight  inches  in  total  length,  brought  this  species  to  our  knowledge. 
The  rostral  distance,  from  the  eyes  forwards,  is  of  a  much  lighter  tint  than  the  rest  of  the  body. 
A  blackish  band  exists  along  the  middle  of  the  back,  with  diffused  blotches  upon  the  sides,  and 
a  double  band  of  the  same  color  along  the  middle  of  the  snout. 

Syn. — Rliinobatus  productus,  Ayres,  in  Proc.  Cal.  Acad.  Nat.  Sc.  I,  1854,  (MSS.) — Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad. 
VII,  1854,  196. 

The  specimen  above  referred  to,  preserved  in  the  museum  of  the  Smithsonian  Institution, 
being  temporarily  packed  away  and  unavailable  just  at  this  time,  and  the  present  report  having 
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to  pass  through  the  press  without  any  further  delay,  we  must  defer  to  another  opportunity  of 
describing  this  species  more  fully. 

List  of  specimens. 


Catal. 

No. 

No.  of 

spec. 

Age. 

Locality. 

When 

collected. 

Whence  obtained. 

Nature  of 

specimen. 

Collected  by — 

1H09 

i 

Adult. 

Bay  of  Monterey  or  Presidio,  Cal . . . 

1853 

Lt.  W.  P.  Trowbridge. 

Alcoholic. 

Lt.  Trowbridge . . . 

Family  TORPEDINIDAE,  Owen. 

The  body  is  rounded  off,  suh-orhicular,  naked,  else  without  scales,  spines  or  prickles.  The 
ventral  fins  are  situated  immediately  behind  the  pectorals.  The  tail  is  moderately  elongated, 
fleshy,  depressed  at  the  base,  cylindrical  towards  its  extremity,  which  is  terminated  by  a  well 
developed,  triangular  caudal  fin.  There  are  either  one  or  two  dorsal  fins,  or  none  at  all.  On 
either  side  of  the  tail  a  membranous  ridge,  more  or  less  elongated,  may  he  observed.  The  upper 
eyelid  is  immovable,  without  median  process.  The  nasal  flaps  of  either  side  coalesce  into  a 
quadrilateral  lip,  free  upon  its  edge,  leaving  hut  the  outer  angle  of  the  nostrils  uncovered, 
being  at  the  same  time  united  by  a  small  frenum  to  the  upper  (anterior)  lip.  The  teeth  are 
small,  acute  or  depressed.  An  electrical  apparatus  exists  betw  een  the  head,  the  gills  and  the 
inner  margin  of  the  pectorals,  consisting  of  vertical  columns,  the  terminal  surface  of  which 
being  oftentimes  observed  through  the  skin  of  the  hack  and  belly. 

Syn. — Toipedinini,  Bonap.  Syst.  Vertebr.  1837,  44,  &,  Selach.  Tabul.  analyt.  1838,  4. — Bd.  Iconogr.  Encycl.  II,  1850,  242. 

Torpedines,  Mull.  &  Henle,  Syst.  Beschr.  Plagiost.  1841,  126. — Mull,  in  Wiegm.A rcliiv  lur  Naturg.  1845, 1, 137. — 
Dum.  Ichthyol.  analyt.  1856,141. 

Toipedinidae,  Owen,  Lec.t.  Comp.  Anat.  Vert.  Anim.  1846,  51. 

The  genera  Torpedo  and  Narcine,  which  are  provided  with  two  dorsal  fins,  differ  from  one 
another  by  characters  which  may  be  best  appreciated  when  respectively  compared.  Not  in 
possession  of  any  specimens  from  the  western  coast,  it  is  not  to  be  expected  that  we  should 
enlarge  upon  this  topic.  We  will  simply  state  that  the  species  described  by  Dr.  Ayres  belongs 
to  Narcine  instead  of  Torpedo,  and  consequently  we  record  it  under  the  name  of 

NARCINE  CALIFORNICA,  Gird. 

Syn. — Torpedo  califormca,  Ayres,  in  Proc.  Cal  Acad.  Nat.  Sc.  Philad.  I,  1855,  70. 
hoping  at  a  future  time  to  complete  the  history  of  this  fish  in  connexion  with  its  Atlantic 
representative  described  by  my  esteemed  friend  Dr.  D.  H.  Storer,  of  Boston,  now  engaged  upon 
an  illustrated  edition  of  his  “History  of  the  Fishes  of  Massachusetts.” 

Family  RAIIDAE,  Owen. 

The  pectoral  fins  are  combined  with  the  snout,  and  their  insertion  extends  as  far  as  the 
ventrals.  The  body  is  broad,  rhomboidal  in  general  appearance;  the  tail  is  slender  and 
elongated,  depressed  and  provided  on  either  side  with  a  membranous  keel  or  fold  extending  to  its 
whole  length,  the  two  dorsal  fins  being  situated  towards  its  extremity ;  the  terminal  fin,  or 
caudal,  either  exists  as  border  to  the  caudal  process,  else  is  entirely  wanting.  The  upper  eyelid 
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is  immovable;  the  eyes  and  the  spiracles  separated  by  a  small  bridge;  the  spiracles  exhibiting 
a  smooth  border.  The  nasal  flaps  coalesce  into  a  quadrangular  lip,  which  is  united  to  the  edge 
of  the  anterior  jaw,  a  small  portion  alone  remaining  free  on  either  side,  under  the  shape  of  a 
rounded  angle  more  or  less  fringed.  At  the  outer  edge  of  the  nasal  apertures  may  be  observed 
a  small  membranous  border.  The  mouth  is  bent  forwards,  without  cartilaginous  lips.  The 
teeth  are  acute  or  pavement-like,  depressed,  although  pointed  or  acute  in  the  male  sex  during 
the- breeding  season.  A  maxillar  membrane  at  the  upper  (anterior)  jaw  only,  emarginated  in 
the  middle,  and  fringed  upon  its  edge.  The  skin  is  either  smooth  or  covered  with  small, 
curved  spines  directed  backwards,  more  or  less  crowded  according  to  the  species.  Larger 
spines  are  also  occasionally  intermixed  along  the  dorsal  line  and  tail,  on  the  sides  of  the  tail, 
the  eyelid,  or  around  the  orbit,  on  the  rostral  ridge,  and  at  the  anterior  edge  of  the  pectoral 
fins.  In  the  male  sex,  during  the  breeding  season,  are  developed  two  sharp  spines  at  the 
anterior  margin  of  the  pectoral  fins.  The  female  sex  lays  eggs. 

Syn. — Rajini,  Bonap.  Syst.  Vert.  1837,  44  ;  &,  Selaeh.  Tabul.  analyt.  1838,  4. — Bb.  Iconogr.  Encycl.  II,  1850,  243. 

Rajae,  Mull.  &  Henle,  Syst.  Beschr.  Plagiost.  1841,  132. — Mull,  in  Wiegm.  Archiv  fur  Naturg.  1845,  I,  137. 

Raiidae,  Owen,  Lect.  Comp.  Anat.  Vertebr.  Anim.  1846,  51. 

The  ravs  properly  so  called,  and  which  constitute  the  present  family,  are  the  only  ones  in 
the  sub-order  to  which  they  belong  that  lay  their  eggs  ;  the  latter  being,  in  the  other  families, 
retained  in  the  abdominal  cavity  till  after  hatching. 

EAJA,  A  r  t  e  d  i . 

Gen.  Char. — The  snout  is  produced  into  a  keel,  to  which  the  inner  margin  of  the  pectorals  is  parallel.  The  intervening 
space  between  the  rostral  keel  and  the  inner  margin  of  the  pectorals  is  skinned.  The  ventral  fins  subdivide  into  an  inner  and 
an  outer  lobe,  resulting  from  a  deep  emargination  of  their  posterior  margin  ;  the  outer  lobe  being  thicker  but  smaller  than  the 
inner.  The  tail  is  provided  with  a  low  terminal  fin,  more  conspicuous  at  the  upper  than  at  the  lower  aspect,  and  generally 
interrupted  towaids  the  apex. 

Syn. — Raja,  Artedi,  Gen.  Pise.  ed.  Walbaumi,  1792,  523. — Ljnn.  Syst.  Nat.  ed.  XIIa  I,  1766,  390. — Gmel.  Linn,  Syst. 

Nat.  XIIIa I,  in,  1788,  1504.— Cuv.Regn.  Anim.  II,  1817,134  ;  2d  ed.II,  1829  ;  &  ed.  ill.Poiss.  373.— Mull. 

&  Henle,  Syst.  Beschr.  Plagiost.  1841,  132. — De  Kay,  N.  Y.  Faun,  IV,  1842,  366. — Storer,  Rep.  Fish. 

Mass.  1839,  191  ;  &,  Synops.  1846,  258.— Dum.  Ichthyol.  analyt.  1856,  137  &  142. 

The  species  of  the  genus  Raja ,  even  as  restricted  by  modern  writers,  are  still  very  numerous, 
distributed  nearly  all  over  the  globe.  Muller  and  Henle  have  made  two  divisions  of  them. 
1.  Those  in  which  the  snout  is  rather  blunt  and  the  rostral  keel  not  extending  to  the  edge  of 
the  disc  ;  and  2.  Those  in  which  the  snout  is  more  pointed  or  acute  and  more  or  less  elongated : 
the  latter  division  including  more  species  than  the  former.  The  species  hereon  alluded  to,  would 
belong  to  the  second  division,  and  should  future  observations  restore  the  genus  Laeviraja,  it  is 
to  that  genus  that  it  will  revert. 

EAJA  COOPEEI,  Gf  r  d. 

This  species  came  to  our  knowledge  through  a  sketch  made  by  Dr.  James  Gr.  Cooper, 
accompanied  by  the  following  remarks : 

“In  June  and  July,  1854,  several  large  skates  were  washed  ashore  on  the  sand  flats  near 
the  entrance  of  Shoalwater  bay,  and  which  I  had  no  means  of  preserving.  I  took  a  sketch 
of  one  of  the  largest,  of  which  the  inclosed  is  a  copy. 

“  Though  I  did  not  see  any  of  them  alive,  I  think  they  had  entered  the  bay  and  were  left  by 
the  ebb-tide  on  some  of  the  extensive  sand  bars,  where  they  had  died.  I  have  never  heard  of 
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their  occurrence  at  any  other  season.  The  Indians  will  not  eat  them  very  often,  hut  say  they 
are  not  poisonous. 

“  Length  from  tip  of  snout  to  root  of  tail,  three  feet  six  inches.  Length  of  tail,  two  feet. 
Breadth  across  middle  of  belly,  four  feet  two  inches.  Tip  of  snout  to  margin  of  mouth,  eleven 
inches. 

“  Color,  above  entirely  dark  brown  ;  below  dull  white.  Iris  yellow. 

“Snout  and  top  of  head  thickly  covered  with  short,  recurved,  hooked  prickles,  diminishing 
in  size  from  the  centre  of  head  towards  the  circumference.  Tail  also  thickly  covered  with  the 
same,  above  and  on  the  sides. 

“No  spine  in  tail.  Cartilaginous  expansions  along  its  upper  ridge,  near  the  end. 

“  Convexity  about  the  same  on  each  surface  of  the  body;  snout  rounded  above,  flat  below. 
Tail  nearly  cylindrical ;  blunt.” 

URAPTERA,  Mull.  &  Henle. 

Gen.  Char. — Aspect  and  structure  of  the  snout  and  of  the  ventral  fins  as  in  Raja,  from  which  it  is  to  be  distinguished  by 
a  slender  tail,  and  without  terminal  or  caudal  fin. 

Syn. —  Uraptera,  Mull.  &  Henle,  Syst.  Beschr.  Plagiost.  1841,  155.— Dum.  Ichthyol.  analyt.  1856,  143. 

It  is  a  matter  of  more  than  common  interest  when  a  genus,  originally  framed  upon  a  single 
and  isolated  species,  makes  the  accession  of  others  previously  unknown. 

URAPTERA  BINOCULATA,  Grd. 

Spec.  Char. — Three  orbital  and  one  dorsal  spines  ;  sixteen  along  the  tail ;  rest  of  the  body  smooth.  Dorsal  fins  situated 
very  far  back,  sub-equal,  longer  than  deep,  approximated,  and  placed  near  the  end  of  the  tail.  Posterior  margin  of  ventral 
fins  moderately  emarginated,  the  edge  scalloped  or  undulating,  owing  to  the  concavity  of  the  interradial  membrane. 
Olivaceous  brown  above,  with  two  large  black  rings  upon  the  middle  of  the  pectorals ;  beneath  yellowish  white. 

Syn. — Raja  binoculata,  Grd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VII,  1854,  196. 

The  form  is  suh-rhomhoid  ;  slightly  undulated  upon  the  anterior  margins,  and  rounded  off 
posteriorly.  The  angles  formed  by  the  pectoral  fins  being  likewise  rounded.  The  transverse 
diameter  is  much  greater  than  the  longitudinal.  The  snout  is  tapering  anteriorly,  without 
being  pointed  or  protruding.  The  distance  between  the  nostrils  and  the  apex  of  the  snout  is 
somewhat  greater  than  the  interval  between  the  nostrils  themselves.  The  eyes  are  moderate 
sized  ;  the  orbits  surrounded  with  three  spines,  two  anteriorly  and  one  posteriorly  and  inwardly. 
A  small  spine  is  also  observed  upon  the  dorsal  lino,  near  the  origin  of  the  trunk.  The  tail  from 
the  vent  to  its  tip  is  nearly  equal  in  length  to  the  rest  of  the  body  and  head  together ;  it  is 
slender  and  depressed  over  most  of  its  extent,  provided  above  with  a  series  of  sixteen  spines, 
beginning  at  the  very  origin  of  that  organ,  extending  to  the  anterior  margin  of  the  first  dorsal  fin. 
Laterally  is  observed  a  membranous  expanded  ridge,  which,  may  he  traced  to  its  very  tip. 
The  second  dorsal  fin  is  nearly  as  large  as  the  first  dorsal,  and  separated  from  it  by  a  quite 
narrow  space  ;  both  being  longer  than  deep,  and  superiorly  suh-convex.  The  portion  of  the  tail 
extending  back  of  the  second  dorsal  fin  is  equal  to  the  two-thirds  of  the  base  of  the  same  fin. 
The  ventrals  are  broad  and  short,  emarginated  or  bilohed  posteriorly  and  scalloped  ;  the  inner 
lobe  being  larger  than  the  outer  one. 

With  the  exception  of  the  few  spines  alluded  to  above,  the  upper  surface  of  the  body  is  per¬ 
fectly  smooth. 

The  ground  color  is  olivaceous  brown  ;  the  snout  dull  whitish.  A  large  sub- circular  black 
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ring  at  the  base  of  pectorals  inclosing  a  large  sub-circular  black  spot.  Beneath  dull  yellowish 
white ;  the  external  margin  of  the  ventrals  being  blackish.  The  dorsal  fins  are  olivaceous ; 
the  extremity  of  the  tail  blackish  with  a  lighter  margin. 


List  of  specimens. 


Catal 

No. 

No.  of 

spec. 

Age. 

Locality. 

When  col¬ 
lected. 

Whence  obtained. 

Nature  of 
specimen. 

Collected  by — 

9S9 

i 

San  Francisco,  Cal... 

1853 

Lieut.  J.  G.  Parke _ _ 

Alcoholic _ 

Dr.  A.  L.  Heermann. 

990 

i 

Young . 

!  Presidio,  Cal - 

1853 

Lieut  W.  P.  Trowbridge 

_ do . 

Lieut.  Trowbridge  . 

Family  MYLXOB  ATIDAE ,  Owen. 

The  rays  of  the  pectoral  fins  disappear  altogether  on  the  sides  of  the  head,  but  develop  again 
in  front  of  it,  constituting  a  kind  of  cephalic  fin,  which  forms  the  anterior  extremity  of  the 
disc.  The  head,  therefore,  from  the  region  occupied  by  the  spiracles  forwards,  is  separated 
from  the  discoid  body  ;  it  is  likewise  more  developed  than  in  the  other  families  of  this  sub-order. 
The  nasal  flaps  of  either  side  coalesce  into  a  quadrilateral,  posteriorly  fringed  membrane,  or 
lip,  which  extends  to  the  mouth.  The  nasal  apertures  approximate  interiorly,  being  separated 
by  a  narrow  frenum,  which  tapers  away  towards  the  angles  of  the  mouth.  The  latter  is 
straight.  The  dentated  portion  of  the  jaws  extends  deep  inwardly.  The  teeth  are  large, 
depressed,  mosaic  pavement-like.  The  upper  maxillar  membrane  extends  from  the  palate  and 
the  cheeks  outwardly,  it  being  very  long,  with  a  convex  margin,  which  is  fringed  upon  its 
middle.  The  lower  maxillar  membrane  is  close  to  the  dental  margin.  Behind  these  membranes 
may  be  observed  some  papillae  still.  The  eyes  and  the  spiracles  are  situated  on  the  side  of 
the  skull ;  the  spiracles  being  separated  from  the  eyes  by  a  wide  bridge.  The  eyelids  are 
wanting.  The  tail  is”elongated,  flagelliform,  with  a  dorsal  fin  at  its  base,  and  a  depressed 
spine  behind  the  latter,  directed  horizontally  backwards. 

Syn. — Myliobatini,  Bonap.  Syst.  Vertebr.  1837,  44;  &,  Selach.  Tabul.  analyt.  1838,  3. — Bd.  Iconogr.  Encycl.  II,  1850,  243. 

Myliobatides,  Mull,  &  Henle,  Syst.  Bescbr.  Plagiost.  1841,  176. — Mull,  in  Wiegrn.  Archiv  fur  Naturg.  1845,  I,  137. 

Dust.  Ichthyol.  analyt.  1856,  145. 

Myliobatidae,  Owen,  Lect.  Comp.  Anat.  Vertebr.  Anim.  1846,  51. 

The  Myliobatides  are  quite  numerous  along  the  Atlantic  coast  of  the  United  States,  where  we 
find  species  of  Myliobatis,  of  Aiitobatis,  and  Bhinoptera,  the  chief  representatives  of  this  family. 

RHINOPTERA,  Kuhl. 

Gen.  Ciiar. — Snout  more  or  less  emarginated  anteriorly.  The  cranial  fin  not  in  a  same  level  with  the  pectorals,  being 
directed  more  downwards,  and  fixed  to  the  inferior  edge  of  the  base  of  the  pectorals.  The  rays  of  the  cranial  fin  begin, 
likewise,  more  backwards  than  the  termination  of  the  rays  of  the  pectorals.  The  lower  edge  of  the  nasal  flap  is  straight, 
whilst  its  exterior  angle  is  pointed. g-  On  the  dorsal  surface  a  longitudinal  fissure  on  either  side.  Either  margin  of  the  jaws 
straight.  The  teeth  are  broader  than  long,  hexagonal,  depressed,  placed  side  by  side,  constituting  from  three  to  five  series, 
diminishing  in  size  laterally.  Alongside  and  exteriorly  to  the  former  there  are  a  few  series  of  smaller  teeth,  not  broader 
than  long  ;  they  occupy  the  entire  width  of  the  jaws. 

Syn. — Rhiroptera,  Kuhl, — Mull.  Vergl.  Anat.  Myxin.  I,  t1836,  76. — Mull  &  Henle,  Syst.  Beschr.  Plagiost.  1841, 
181.— DeK ay,  New  Y.  Faun.  IV,  1842,  375,— Storer,  Synops.  1846,  263.— Dum.  Ichthyol.  analyt.  1856, 
145. 

Whenever  an  opportunity  shall  be  afforded  us  for  comparing  the  species  from  our  Atlantic 
coast  to  the  one  recorded  hereon,  we  may  be  better  prepared  in  pointing  out  the  characters  which 
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are  truly  specific.  For  tlie  present  printed  documents  alone  have  served  as  standard  to  the  few- 
comparative  hints  which  have  been  attempted  with  an  allied  species  of  a  more  southern  clime. 

RHINOPTERA  VESPERTILIO,  Grd. 

Spec.  Chau. — Cephalic  region  equal  to  the  rest  of  the  body.  Snout  sub-elliptical  upon  its  periphery  instead  of  being 
notched.  Eyes  prominent,  and  raised  above  the  surface  of  the  head.  Transverse  diameter  of  body  more  than  twice  its 
length.  Tail  very  slender  and  tapering.  Above  purplish  blue  or  slate-colored  ;  beneath  dull  olivaceous. 

Syn. — Rhinoptera  vespertilio,  Gbd.  in  Proc.  Acad.  Nat.  Sc.  Philad.  VIII,  1856,  137  ;  and,  in  Bost.  Jour.  Nat.  Hist.  VI,  1857. 

Plate  xxvi. 

This  species  is  closely  allied  to  R.  javanica,  from  which  it  differs  by  the  shape  or  outline  of 
the  head,  which  is  semicircular  anteriorly,  very  slightly  emarginated  instead  of  being  deeply 
notched  or  concave,  and  by  the  lateral  extremities  ot  the  pectoral  fins  which  are  less  pointed. 
The  ventrals,  on  the  other  hand,  are  broader  or  more  expanded. 

The  specimen  before  us  measures  nineteen  inches  and  a  half  from  the  extremity  of  the  snout 
to  the  tip  of  the  tail ;  six  inches  and  three-quarters  being  the  length  of  the  body  and  head 
together.  The  width  from  the  tip  of  one  pectoral  fin  to  the  other  is  twelve  inches. 

The  cephalic  region  is  as  long  as  the  rest  of  the  body ;  its  anterior  outline,  as  already  stated, 
is  rounded,  and  but  very  slightly  emarginated.  The  eyes  are  quite  prominent,  and  somewhat 
raised  above  the  surface  of  the  head.  The  lips  are  fringed  and  the  edge  of  the  maxillar 
membrane  scalloped.  The  branchial  apertures,  five  pairs  in  number,  are  transversely  elongated 
and  disposed  upon  an  open  curve. 

There  is  a  small  dorsal  fin  situated  posteriorly  to  the  ventrals  upon  the  anterior  portion  of 
the  tail,  and  followed  by  a  lanceolated,  horizontally  flattened  spine,  serrated  upon  its  edges. 
The  tail  is  very  attenuated,  flagelliform,  tapering  into  a  filliform  extremity. 

The  color  above  is  of  a  purplish  blue  or  of  a  slate  tint,  lighter  towards  the  periphery  than 
upon  the  dorsal  region  ;  beneath  dull  olivaceous. 

List  of  specimens. 


Catal. 

No. 
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spec. 
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Original 

No. 

Nature  of 
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Collected  by — 

364 

i 

Adult. 

Tomales  bay,  Cal . 

1855 

E.  Samuels . 

348 

Alcoholic,  j 

E.  Samuels . 

ORDER  X. 


DERMOPTERI. 

The  body  is  vermiform  or  worm-like  to  such  a  striking  extent  that  Linnaeus  himself  got  de¬ 
ceived,  placing  one  of  the  species  in  the  class  of  worms.  This  external  resemblance  to  worms 
is  rendered  the  more  deceiving  as  the  lateral  fins  (pectorals  and  ventrals)  are  altogether  wanting, 
the  skin  naked  or  scaleless,  either  verticillated  or  annulated.  The  vertical  fins  themselves  are 
reduced  to  a  mucous  fold  of  the  derm  or  skin,  which  is  moreover  mucous  throughout.  The 
internal  skeleton  being  unossified,  without  distinct  vertebrae,  instead  of  which  a  central  carti¬ 
laginous  cord,  and  the  head  so  much  blended  with  the  body  that  in  various  cases  it  is  not  easily 
distinguishable.  The  pancreas  and  air  bladder,  both,  are  absent.  The  intestine  is  straight, 
without  either  fold  or  appendages. 

Syn. — Dermopteri,  Owen,  Lect.  Comp.  Anat.  Vertebr.  anim.  1846,  47.— Bd.  Iconogr.  Encycl.  II,  1850,  203. 

Chondrichtlies  trematopnes,  Dum.  Ichthyol.  analyt.  1856,  104. 

The  Dermopterians  subdivide  into  two  sub-orders  ;  the  Pharyngobranchii  sen  Cirrhostomi 
and  the  Marsipobranchii  sen  Gyclostomi. 

The  Cirrhostomians  constitute  but  one  family,  that  of  Amphioxidae  (Lancelet),  which  has 
no  representatives  in  North  America. 

SUB-ORDER. 

MARSIPOBRANCHII  s.  GYCLOSTOMI. 

The  heart  is  extant,  but  the  accessory  arterial  heart,  known  as  the  bulbus  arteriosus ,  is  wanting. 
The  truncus  arteriosus  consists  merely  of  the  ordinary  membranes  which  enter  into  the  structure 
of  the  arteries.  The  gills  are  fixed,  inclosed  within  cavities  either  simple  or  multipartite, 
receiving  the  respiratory  streams  through  apertures  usually  numerous  and  lateral. 

Syn. — Marsipobranchii,  Bonap.  Syn.  Vert.  Syst.  1837,  43. 

Marsipobranchii  s.  Cyclostomi,  Mull,  in  Weigm.  Archiv  fur  Naturg.  1845,  I,  137. — Owen,  Lect.  Comp.  Anat. 

Vertebr.  anim.  1846,  48. 

Exotremes. — Dum.  Ichthyol.  analyt.  1856,  110. 

The  Cyclostomians  constitute  two  families ;  that  of  Myxinidae  (Myxine,  Hag,  or  Borer), 
which  is  represented  in  the  ichthyic  fauna  of  Nor th^  America,  and  that  of  the  Lampreys, 
which  follows. 

Family  PETROMYZONTIDAE,  Owen. 

The  general  form  of  the  body  is  elongated,  cylindrical,  or  sub-cylindrical,  eel-shaped.  The 
dorsal,  caudal,  and  anal  fins  are  continuous  ;  the  gills  fixed  or  immovable,  and  situated  in  a 
sort  of  chest.  There  are  seven  lateral  branchial  openings  on  either  side,  admitting  the  water 
to  bathe  the  gills.  A  single  spiracle  situated  on  the  upper  surface  of  the  head. 
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Syn _ Petromyzorddae,  Bonap.  Sagg.  Distr.  metod.  Anim.  Yertcbr.  1831,  123. — Dekay,  New  Y.  Faun.  IV,  1842,  379. — 

Storer  Synops.  1846,  265. 

Petromyzontidae,  Owen,  Leet.  Comp.  Anat.  Vertebr.  anim.  1846,  48. — Bd.  Iconogr.  Encycl.  II,  1850,  206. — Agass. 
Lake  Super.  1850,  249. 

Petromyzonini,  Bonap.  Sag g.  Distr.  metod,  Anim.  Vertebr.  1831,  123. — Mull,  in  Wtigm.  Archiv  fur  Naturg.  1845, 
I,  137. 

Two  out  of  the  four  genera  which  at  present  compose  this  family  ( Petromyzon  and  Ammoccetes) 
have  representatives  on  the  western  as  well  as  eastern  coast  of  North  America. 

PETROMYZON,  Linn. 

Gen.  Char. — Buccal  disk  funnel-shaped,  sub-terminal,  inferior,  sub-circular  or  sub-elliptical,  sometimes  ciliated  or  fringed 
upon  its  periphery.  Two  vertical,  finely  denticulated,  jaw  pieces,  one  on  either  side  of  the  esophagus  ;  a  similar  piece  placed 
horizontally  below  the  former.  Teeth  within  the  buccal  disk  disposed  upon  concentrical  series,  largest  inwardly,  simple, 
bicuspid  and  tricuspid.  Two  distinct  dorsal  fins  ;  second  one  united  to  the  caudal  and  the  anal.  Gills  in  separate  partitions  of 
the  chest. 

Syn. — Petromyzon,  Linn.  Syst.  Nat.  ed.  Xlla  1766,  394. — Gmei..  in  Linn.  Syst.  Nat.  ed.  XIIIa  I,  hi,  1788,  1513. — Dum. 

Zool.  analyt.  1806 ;  in  Mag.  Encyl.  1808  ;  &  Ichthyol.  analyt.  1856,  112. — Cuv.  Regn.  anim.  II,  1817,  117  ; 
2d  ed.  1829  ;  &  ed.  illustr.  Poiss.  380. — Storer,  Rep.  Fish.  Mass.  1839,  195;  Synops.  1846,  265. — 
DeKay,  New  Y.  Faun.  IV,  1842,  379. 

The  genus  Petromyzon ,  as  characterized  above,  is  restricted  within  narrower  limits  than  those 
assigned  to  it  by  all  previous  writers  on  this  subject.  Such  as  it  is  given  here  it  will  include 
P.  marinus,  L. ;  P.  Jiuviatilis,  L.;  P.  americanus,  Lesu.  ;  P.  nigricans,  Lesu.  ;  P.  tridentatus, 
G-airdn.  ;  P.  ciliatus,  Ayres  ;  P.  plumbeus,  Ayres  ;  P.  niger*  and  P.  borealis. f  The  first 
two  on  the  list  being  European  ;  the  rest  belonging  to  North  America. 

1.  PETROMYZON  TRIDENTATUS,  Gairdn. 

Spec.  Char. — Body  anteriorly  sub-cylindrical,  deeper  than  broad;  posteriorly  compressed,  especially  the  caudal  region. 
Buccal  disk  sub-circular,  longitudinal  diameter  somewhat  greater  than  the  transversal,  not  fringed  upon  its  periphery.  Head 
constituting  about  the  tenth  of  the  total  length.  Anterior  dorsal  fin  much  lower  than  the  second  and  separated  from  it  by 
a  space  equal  to  the  third  of  its  own  length  ;  its  origin  being  nearer  the  extremity  of  the  snout  than  the  tip  of  the  caudal  fin. 
Upper  lobe  of  caudal  somewhat  deeper  than  the  lower  lobe. 

Syn. — Petromyzon  tridentatus,  Gairdn.  in  Lit.  :  Richards.  Faun.  Bor.  Amer.  Ill,  1836,  293. — De  Kay,N.  Y.  Fauna,  IV, 
1842,  382. — Storer,  Synops.  1846,  266. 

We  refer  to  this  species  a  specimen  from  eighteen  to  nineteen  'inches  in  total  length,  since 
it  agrees  better  with  the  description  given  by  Sir  John  Richardson  than  any  of  the  others  from 
western  America  with  which  we  are,  so  far,  acquainted ;  it  being  in  such  a  very  precarious  state 
of  preservation  that  we  cannot  enlarge  upon  the  above  diagnostic  characters,  which  we  offer  as 
approximative  until  they  can  he  verified  upon  specimens  in  a  better  state  of  keeping.  The 
head  is  nearly  as  long  as  the  chest.  The  branchial  orifices  are  smaller  than  in  the  following 
two  species,  and  their  structure,  as  far  as  a  superficial  examination  may  determine,  is  different 
also.  The  “  circular  row  of  small  nipple-like  papillae,  about  fifty-six  in  number,  and  standing 
in  the  middle  of  little  circular  depressions  having  a  raised  margin,”  &c.,  are  the  base  of 
insertion  of  very  small  and  acute  teeth.  The  “  transverse  row  of  four  teeth”  consists  of  six  in 
the  snecimen  before  us,  the  two  middle  ones  being  the  largest  of  the  series. 

The  coloration  is  too  far  gone  to  allow  any  allusion  in  regard  to  it. 

*Petromyzon  nigrum,  Rafin.  Ichthyol.  Ohiens.  1820,  84. 

t Petromyzon  Jluvialis,  Richards.  Faun.  Bor.  Amer.  Ill,  1836,  294. 

48  a 
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List  of  specimens. 


Catal.  No.  of 

Locality. 

When  collected. 

Whence  obtained.  |  Nature  of 

Collected  by — 

No.  spec 

specimens. 

974  1 

Ft.  Reading,  Cow  co.,  Sacramento 

1856 

Dr.  J.  F.  Hammond.  Alcoholic  . . 

Dr.  Hammond . 

|  1 

river,  California . 

2.  PETROMYZON  CILIATUS,  Ayres. 

Spec.  Char. — Body  sub-cylindrical,  deeper  than  broad,  caudal  region  very  much  compressed.  Buccal  disk  sub-elliptical, 
fringed  upon  its  periphery.  Head  constituting  about  the  tenth  of  the  total  length.  Anterior  dorsal  fin  lower  than  the  second, 
and  separated  from  it  by  a  space  equal  to  the  fifth  of  its  length  ;  its  origin  being  nearer  the  extremity  of  the  snout  than  the  tip 
of  the  caudal.  Inferior  lobe  of  caudal  fin  deeper  than  the  upper.  Color  olivaceous  brown,  rather  dark  above  and  more 
greenish  beneath. 

Sen. — Pelromyzon  ciliatus,  Ayres,  in  Cal.  Acad.  Nat.  Sc.  I,  1855,  44. 

Having  before  us  a  specimen  twenty-four  inches  and  a  half  in  total  length,  labelled  by  Dr. 
Ayres  himself,  there  is  no  room  to  doubt  as  to  species  which  we  record  in  this  paragraph. 

The  body  anterior  to  the  dorsal  fin  is  sub-cylindrical,  deeper  than  broad,  whilst  it  is  com¬ 
pressed  posteriorly  to  it,  becoming  more  and  more  so  towards  the  caudal  region,  which  is  very 
much  compressed  and  quite  thin. 

The  head  is  sub-conical,  tapering  anteriorly,  and  smaller  than  the  chest.  Measured  from  the 
extremity  of  the  snout  to  the  first  branchial  orifice  it  forms  about  the  tenth  of  the  total  length. 
The  buccal  disk  is  of  moderate  development,  sub-elliptical  in  shape,  continuous  all  around ;  its 
periphery  being  provided  with  a  series  of  small  tentacles  or  fringes,  with  filiform  tips  and 
somewhat  flattened  bases,  inserted  upon  the  black  edge  of  the  thickened  lips.  Immediately 
within  these  fringes  may  be  observed  a  continuous  circular  series  of  very  small  acute  teeth, 
from  fifty-five  to  sixty  in  number,  each  surrounded  by  a  little  circular  depression,  with  a  raised 
margin.  When  removed  these  teeth  leave  behind  them  small  nipple-like  papillae  as  the  base 
upon  which  they  were  inserted.  Within  these  teeth  or  papillae,  as  the  case  may  be,  we  observe 
larger  teeth.  Seven  rather  small  acute  and  conical  ones  occupy  the  anterior  portion  of  the 
buccal  ellipsis,  disposed  upon  two  series — five  belonging  to  the  continuous  series  and  two 
forming  an  additional  series  in  front ;  four  larger  ones  on  either  side,  the  two  middle  ones 
tricuspid,  the  upper  and  lower  pair  being  bicuspid  ;  eighteen  very  small,  simple,  conical,  acute 
teeth  like  the  preceding  row  complete  this  series,  standing  in  a  circular  depression  like  those 
above  alluded  to.  The  buccal  orifice,  properly  so  called,  is  provided  anteriorly  with  a  tridentate 
transverse  piece,  the  middle  tooth  being  considerably  smaller  than  the  lateral  ones  ;  posteriorly 
or  interiorly  is  another  transverse  piece  armed  with  five  teeth,  the  three  middle  ones  being 
somewhat  smaller  than  the  exterior  two.  At  the  entrance  of  the  esophagus  we  observe  three 
elongated,  finely  serrated  pieces,  the  uppermost  two  placed  vertically,  the  inferior  one  hori¬ 
zontally.  The  eyes  are  sub-elliptical ;  the  longitudinal  diameter  of  the  orbit  entering  about 
eight  times  in  the  length  of  the  side  of  the  head  from  the  first  branchial  orifice  forwards 
They  are  nearer  the  latter  than  the  extremity  of  the  snout.  The  seven  branchial  orifices  are 
vertically  sub-elliptical,  extending  over  a  space  somewhat  longer  than  the  cephalic  region. 
The  structure  of  these  orifices  is  quite  complex ;  they  are  surrounded  interiorly  by  a  smooth 
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and  rather  thin  membrane,  which  would  constitute  a  kind  of  tube  were  its  posterior  portion  not 
divided  into  two  free,  moveable,  rounded  off  flaps,  behind  which  exist  a  concavity,  edged 
posteriorly  with  a  series  of  small  papillar  fringes.  A  tentacular-like  papilla  is  situated  more 
inwardly,  between  the  edges  of  the  flaps  already  alluded  to. 

The  anterior  dorsal  fin  is  lower  than  the  second  ;  its  origin  is  somewhat  nearer  the  extremity 
of  the  snout  than  the  tip  of  the  caudal  fin  ;  its  base  measuring  less  than  the  sixth  of  the  total 
length  ;  the  intervening  space  between  it  and  the  second  dorsal  being  equal  to  the  fifth  of  its 
base.  The  second  dorsal  itself,  which  begins  in  advance  of  the  vent,  is  highest  behind  that 
orifice.  It  gradually  tapers  away  to  the  upper  lobe  of  the  caudal,  where  a  shallow  depression 
marks  the  point  of  continuity  of  these  two  fins.  There  is  no  trace  of  anal  ridge  behind  the 
vent;  the  lower  lobe  of  the  caudal,  beginning  more  anteriorly  than  the  upper,  becomes  also 
deeper  near  the  apex  of  the  tail,  which  resembles  a  contracted  spear. 

The  color  is  olivaceous  brown,  rather  blackish  along  the  dorsal  region,  with  a  metallic  green 
tint  over  the  belly  ;  the  fins  being  of  a  dark  hue. 


List  of  specimens. 


Catal. 

No. 

No.  of 

spec. 

Locality. 

When  col¬ 
lected. 

Whence  obtained. 

Orig. 

No. 

Nature  of  i 
specimen.  1 

Collected  by — 

975 

i 

Bay  of  San  Francisco,  Cal. 

1856 

Dr.  W.  O.  Ayres . 

2 

Alcoholic. 

Dr.  Ayres . . 

3.  PETROMYZON  LIYIDUS,  Grd. 

Spec.  Char. — Body  sub-cylindrical,  deeper  than  broad,  caudal  region  very  much  compressed.  Buccal  disk  sub-elliptical, 
fringed  upon  its  periphery.  Head  contained  a  little  over  eight  times  and  a  half  in  the  total  length.  Anterior  dorsal  fin  lower 
than  the  second,  and  separated  from  it  by  a  space  equal  to  the  third  of  its  length  ;  its  origin  being  nearer  the  tip  of  the  caudal 
fin  than  the  extremity  of  the  snout.  Inferior  lobe  of  the  caudal  slightly  deeper  than  the  upper.  Uniform  bluish  black,  lighter 
beneath  than  above. 

This  species  is  closely  related  to  the  foregoing  one,  from  which  it  differs  chiefly  by  the  fringes 
at  the  periphery  of  the  buccal  disk,  and  which  are  disposed  upon  a  double,  very  crowded  series, 
rather  more  developed  at  the  anterior  margin,  where  they  are  also  more  of  a  flattened  shape. 
The  head  is  nearly  as  long  as  the  chest ;  the  branchial  orifices  exhibiting  the  same  structure  as 
in  P.  ciliatus.  The  first  dorsal  is  placed  more  anteriorly,  else  the  tail  is  shorter,  and  the  tran¬ 
sition  of  the  second  dorsal  to  the  upper  lobe  of  the  caudal  is  less  gradual  than  in  the  species  just 
alluded  to.  The  specimen  described  is  about  fifteen  inches  in  total  length. 

The  color  is  of  a  uniform  deep  bluish  black  above,  somewhat  lighter  beneath,  with  a  greenish 
metallic  reflect. 


List  of  specimens. 


Catal. 

No. 

No.  of 

spec. 

Locality. 

When 

collected. 

Whence  obtained. 

Nature  of 
specimen. 

Collected  by — 

976 

i 

Wahlahmath  river,  Oregon . 

1855 

Lt.  R.  S.  Williamson. 

Alcoholic. 

Dr.  John  S.  Newberry  . . 

380 


U.  S.  P.  R.  R.  EXP.  AND  SURVEYS — ZOOLOGY — GENERAL  REPORT. 


4.  PETROMYZON  PLUMBEUS,  Ayres. 

Spec.  Char. — Body  anteriorly  sub-cylindrical,  somewhat  deeper  than  broad,  posteriorly  compressed.  Buccal  disk  sub-circular, 
provided  with  papillar  fringes  upon  its  periphery.  Head  entering  somewhat  over  eight  times  and  a  half  in  the  total  length. 
Anterior  dorsal  fin  much  lower  than  the  second,  and  separated  from  it  by  a  space  equal  to  the  half  of  its  own  length  ;  its  origin 
being  nearer  the  tip  of  the  caudal  than  the  extremity  of  the  snout.  Tail  tapering  into  a  point.  Upper  region  of  a  uniform  lead 
tint;  bright  silvery  beneath. 

Svn. — Petromyzon plumbeus,  Ayres,  in  Proc.  Cal.  Acad.  Nat.  Sc.  I,  1855,  28. 

The  specimen  now  before  us  is  the  very  one  described  by  Dr.  Ayres,  from  whom  it  was 
obtained  by  Lieut.  Williamson’s  party. 

It  measures  four  inches  and  three-fourths  in  total  length,  and,  being  the  only  one  so  far 
observed,  it  is  rather  difficult  to  say  whether  it  is  the  fullest  size  the  species  ever  reaches. 

At  any  rate  it  is  widely  distinct  from  P .  tridentatus  and  more  closely  allied  to  the  other  now 
known  species  from  California  and  Oregon,  since,  like  them,  it  is  provided  with  tentacular  fringes 
at  the  periphery  of  the  buccal  disk;  a  feature  which  has  escaped  Dr.  Ayres’  notice.  Another 
very  distinctive  trait  between  this  species  and  P.  tridentatus  consists  in  the  presence  of  but  two 
teeth  upon  the  transverse  piece  at  the  anterior  margin  of  the  buccal  orifice.  This  latter  feature 
will  distinguish  P .  plumbeus  not  only  from  P.  tridentatus  but  also  from  all  the  other  species  .so 
far  observed  in  Oregon  and  California.  Again:  the  transverse  piece  at  the  posterior  margin  of 
the  buccal  orifice  exhibits  eight,  nearly  equal  teeth,  whilst  in  P.  tridentatus  and  P.  ciliatus  five 
only  are  observed,  the  three  middle  ones  being  smaller  than  the  outermost  two.  In  that  respect 
it  is  allied  to  P.  astori,  in  which  six  of  these  teeth  exist,  of  nearly  equal  development.  Right 
and  left  of  the  buccal  orifice  may  be  seen  a  single  bicuspid  tooth. 

For  further  particulars  regarding  the  zoological  features  of  the  present  species,  we  refer  our 
readers  to  Dr.  Ayres’  description,  which  was  drawn  up  while  the  specimen  was  in  abetter  state 
of  keeping. 


List  of  specimens. 


Catal. 

No. 

No.  of 

spec. 

Locality. 

When  col¬ 
lected. 

Whence  obtained. 

Nature  of 

specimen. 

Collected  by — 

977 

1 

Bay  of  San  Francisco,  Cal - 

1855 

Lieut.  R.  S.  Williamson  . 

Alcoholic.... 

Dr.  W.  0.  Ayres  . . . 

5.  PETROMYZON  ASTORI,  Qrd. 

Spec.  Char. — Body  anteriorly  sub-cylindrical,  deeper  than  broad ;  posteriorly  compressed,  especially  at  the  caudal  region. 
Buccal  disk  sub-circular,  slightly  longer  than  broad,  provided  upon  its  periphery  with  tentacular  fringes.  Head  contained  a  little 
over  six  times  and  a  half  in  the  total  length.  Anterior  dorsal  fin  lower  than  the  second,  and  separated  from  it  by  a  space  less 
than  the  third  but  more  than  the  fourth  of  its  own  length ;  its  origin  being  somewhat  nearer  the  tip  of  the  caudal  than  the 
extremity  of  the  snout.  Inferior  lobe  of  the  caudal  more  developed  than  the  upper  lobe.  Yellowish  brown ;  lighter  beneath 
than  above. 

The  unique  specimen  of  this  species  which  has  come  to  our  knowledge  measures  seven  inches 
in  total  length.  Its  head  is  somewhat  longer  than  the  chest.  The  branchial  orifices  being  sub- 
triangular,  surrounded  with  papillar  tenticles  or  fringes.  The  dentition  is  similar  to  that 
of  P.  tridentatus ,  P.  ciliatus,  and  P.  lividus ,  except  in  the  transverse  piece  at  the  posterior 
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margin  of  the  buccal  orifice,  which  exhibits  six  nearly  equal  teeth,  in  which  respects  it  resem¬ 
bles  more  P.  plumbeus.  The  eyes  are  large,  sub-circular,  and  rather  inconspicuous.  The  base 
of  the  second  dorsal  fin  enters  seven  times  in  the  total  length,  being,  therefore,  exactly  an  inch 
long.  The  second  dorsal  passes  to  the  upper  lobe  of  the  caudal  fin  by  a  shallow  and  gradual 
depression.  There  is  no  trace  of  anal  fin,  and  the  lower  lobe  of  the  caudal  is  more  extended, 
and  posteriorly  deeper  than  the  upper  lobe.  The  caudal  itself  is  lanceolated,  tapering  into  a 
point.  The  vent  is  placed  somewhat  posteriorly  to  the  origin  of  the  second  dorsal  fin. 

The  color  is  yellowish  brown,  of  a  deeper  tint  along  the  dorsal  region  and  upper  surface  of 
the  head  than  beneath. 


List  of  specimens. 


Catal. 

No. 

No.  of 

spec. 

Locality. 

When 

collected. 

Whence  obtained. 

Nature  of 

specimen. 

Collected  by — 

978 

1 

Astoria,  Oregon . 

1854 

Lieut.  W.  P.  Trowbridge. 

Alcoholic . .. 

Lieut.  Trowbridge.. 

ICHTHYOMYZON,  Girard. 

\ 

Gen.  Char. — Buccal  disk  funnel-shaped,  sub-terminal,  inferior,  sub-circular  or  sub-elliptical,  fringed  upon  its  periphery. 
Two  vertical,  finely  denticulated  jaw  pieces,  one  on  either  side  of  the  esophagus  ;  a  similar  horizontal  piece  below  the 
former.  Teeth  within  the  buccal  disk  generally  simple,  curved,  disposed  upon  lateral  ogees,  largest  inwardly.  Gills  in 
separate  partitions  within  the  chest.  One  single  dorsal  fin  united  to  the  upper  lobe  of  the  caudal.  No  anal  fin. 

This  genus  differs  from  Petromyzon  by  the  form  and  disposition  of  the  teeth,  and  by  the 
presence  of  one  dorsal  fin  instead  of  two.  The  horizontal  jaw  piece  has  the  shape  of  two  arcs  of 
a  circle  soldered  together,  whilst  in  Petromyzon  the  same  cartilaginous  piece  is  nearly  transverse. 
A  rather  large,  tricuspid  tooth,  may  be  observed  at  the  anterior  margin  of  the  buccal  aperture, 
instead  of  a  transverse  suh-crescentic  piece,  armed  with  three  distinct  hooks;  and  at  the  posterior 
margin  of  the  same  aperture  is  a  series  of  uniform  teeth,  closely  set  together  upon  an  arc  of  a 
circle,  instead  of  the  five  distant  unequal  teeth  as  observed  in  Petromyzon. 

To  this  genus  belong:  P.planeri,  Bl.  of  Europe;  and  P.  lamottenii,  Lesu;  P.  argenteus, 
Kirtl;  P.  appendix ,  DeKay;  and  the  following  two  species. 

1.  ICHTHYOMYZON  CASTANEUS,  Grd. 

Spec.  Char. — Head  depressed,  constituting  the  ninth  of  the  total  length ;  body  and  tail  compressed.  Buccal  disk  sub¬ 
elliptical,  provided  with  a  double  series  of  short,  tentacular  fringes  upon  its  periphery.  Posterior  margin  of  buccal  aperture 
exhibiting  a  series  of  nine  teeth,  disposed  upon  an  arc  of  a  circle.  Eyes  small  and  inconspicuous.  Spiracle  sub-tubular,  raised 
above  the  surface  of  the  head.  Origin  of  the  dorsal  fin  equidistant  between  the  anterior  margin  of  the  buccal  disk  and  the 
apex  of  the  tail.  Vent  situated  immediately  in  advance  of  the  most  elevated  portion  of  the  dorsal  fin.  Chesnut  colored,  of 
a  darker  tint  above  than  beneath. 

What  we  have  termed  head  is  measured  from  the  anterior  extremity  of  the  buccal  disk  to  the 
first  branchial  orifice,  the  chest  being  the  region  occupied  by  the  entire  series,  seven  in  number, 
of  the  same  branchial  orifices. 

The  length  of  the  head  is  equal  to  that  of  the  chest.  The  tentacles,  at  the  periphery  of  the 
buccal  disk,  are  inserted  into  a  shallow  groove,  formed  exteriorly  by  the  thickened  edge  of  the 
fliqk,  and,  interiorly  by  a. soft  and  .flexible  membranous  ridge.  The.  fringes  themselves  are  more 
developed  posteriorly  than  anteriorly.  The  branchial  orifices  are  sub-circular,  provided  with 
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two  semi-circular  lips,  g,n  anterior  and  a  posterior  one,  fringed  upon  their  edge,  and  somewhat 
raised  above  the  surface  of  the  chest. 

The  dorsal  fin  exhibits  two  convex  elevations,  one  anterior  to  the  vent,  the  other  posterior  to 
it.  Its  continuity  with  the  caudal  is  marked  by  a  gradual  shallow  depression.  The  lower  lobe 
of  the  caudal  is  rather  more  developed  than  the  upper  lobe.  The  tail  itself  is  bluntly  spear- 
shaped. 

The  color  is  of  a  uniform  chesnut  tint,  somewhat  lighter  along  the  abdominal  region  than  over 
the  sides  and  back,  which  is  much  darker. 


List  of  specimens. 


Catal. 

No. 

No.  of 

spec. 

Locality. 

When  col¬ 
lected. 

Whence  obtained. 

Nature  of 
specimen. 

Collected  by — 

979 

i 

Galena,  Minnesota _ 

1853 

Gov.  I.  I.  Stevens . 

Alcoholic.... 

Dr.  Geo.  Suckley _ ... 

2.  ICIITHYOMYZOIy  HIRUDO,  G  r  d  . 

Spec.  Chau. — Head  depressed,  constituting  the  seventh  of  the  total  length,  body  and  tail  compressed,  with  irregular 
transverse  folds.  Buccal  disk  sub-elliptical,  provided  with  a  crowded  series  of  short  tentacular  fringes.  Posterior  margin  of 
buccal  orifice  exhibiting  a  series  of  seven  teeth  disposed  upon  an  arc  of  a  circle.  Eyes  :  mall,  inconspicuous.  Spiracle 
sub-tubular,  raised  above  the  surface  of  the  cranium.  Origin  of  dorsal  fin  nearer  the  apex  of  the  tail  than  the  anterior  ex¬ 
tremity  of  the  buccal  disk.  Vent  placed  opposite  the  most  elevated  portion  of  the  dorsal  fin.  Gr  yish  brown  above  ;  yel¬ 
lowish  beneath. 

The  head  is  longer  than  the  chest;  the  tentacles  are  likewise  more  developed  posteriorly  than 
anteriorly.  The  rounded  edge  of  the  lip,  which  borders  exteriorly  the  shallow  groove  in  which 
the  tentacles  are  inserted,  is  minutely  scolloped,  especially  sideways.  The  branchial  apertures 
are  vertically  sub-elliptical,  each  provided  posteriorly  with  a  crescent  shaped  lip  raised  above  the 
surface  of  the  chest,  and  fringed  upon  its  edge.  A  few  inconspicuous  fringes  are  likewise 
observed  at  the  anterior  edge  of  the  same  apertures. 

The  portion  of  the  dorsal  fin  anterior  to  the  vent  is  somewhat  convex  in  its  outline  ;  imme¬ 
diately  posterior  to  the  vent  it  is  the  most  elevated,  diminishing  again  towards  the  upper  lobe 
of  the  caudal,  into  which  it  passes  through  a  shallow  depression.  The  upper  lobe  of  the  caudal 
fin  is  rather  deeper  than  the  lower  lobe ;  the  tail  itself  being  posteriorly  sub-elliptical  in  its 
outline. 

The  dorsal  region  is  greyish  brown  ;  the  lower  portion  of  the  sides  and  the  belly  being  of  a 
dull  yellowish  tint. 


List  of  specimens. 


Catal. 

No. 

No.  of 

spec. 

Locality. 

When  col¬ 
lected. 

Whence  obtained. 

Nature  of 

specimen. 

Collected  by — 

980 

i 

Fort  Smith,  Ark . 

1853 

Lieut.  A.  W.  Whipple . 

Alcoholic  - 

Dr.  George  G.  Shumard . 

FISHES - PETROMYZONTIDAE - AMMOCOETES  CIBARIUS. 


383 


AMMOCOETES,  Dum. 

Gen.  Char. — Mouth  sub-terminal,  inferior,  toothless,  but  provided  within  the  buccal  disk  with  numerous  short  mem¬ 
branous  cirrhi.  Upper  lip  semi-circular  or  semi-elliptical ;  lower  lip  transverse  and  nearly  straight.  Eyes  inconspicuous, 
scarcely  perceptible.  All  the  gills  situated  within  a  simple  cavity  of  the  chest  Two  distinct  dorsal  fins  ;  second  one  united 
to  the  upper  lobe  of  the  caudal.  Anal  reduced  to  a  mere  ridge,  gradually  merging  into  the  lower  lobe  of  the  caudal. 

Syn. — Ammocoetes,  Dum.  Dissert.  Poiss.  Cyclost.  in  Mag.  Encycl.  1808  ;  &,  Ichth.  analyt.  1856,  112. — Cuv.  Rfegn. 

Anim.  II,  1817,  119  ;  2d  ed.  II,  1829,  406 ;  &,  ed.  i'.lustr.  Poiss.  383.— Guer.  Iconogr.  du  Rbgn.  Anim. 

PI.  lxx,  figs.  3  &  4. — Stouer,  Rep.  Fish  Mass.  1839,  198  ;  &,  Synops.  1846,  266. — Dekay,  New  Y. 

Fauna,  IY,  1842,  383. 

To  this  genus  belong  Ammocoetes  branchialis,  Dum.,  from  the  fresh  waters  of  Europe.  In 
the  northeastern  States  we  find  Ammocoetes  bicolor,  Lesu.,  as  another  representative  of  this 
genus;  and  at  the  northwest  of  this  continent  the  species  whose  description  follows. 

AMMOCOETES  CIBARIUS,  G  r  d . 

Spec.  Char. — Body  sub-cylindrical,  somewhat  compressed  posteriorly,  with  its  surface  annulated.  Buccal  disk  sub-ellip¬ 
tical,  interiorly  papillar.  Head  and  chest  together,  contained  four  times  and  a  half  in  the  total  length.  Anterior  dorsal 
fin  lower  than  the  second,  and  separated  from  it  by  a  space  not  quite  the  half  of  its  length.  Anal  fin  very  low.  Doep 
olivaceous  brown  above  ;  lighter  beneath. 

The  only  specimen  of  this  species  which  we  have  so  far  examined  measures  four  inches  in 
total  length.  The  body  anterior  to  the  first  dorsal  fin  is  sub-cylindrical,  somewhat  deeper  than 
broad,  whilst  it  is  compressed  posteriorly,  and  the  more  and  more  so  as  it  approaches  the  tip  of 
the  tail,  which  is  acute.  The  surface  of  the  body  exhibits  numerous,  hence  closely  approxi¬ 
mated,  transverse  or  annular  segments,  which  make  the  general  resemblance  to  a  leach  most 
striking.  The  head  is  sub-conical,  as  thick  as  the  body,  and  rounded  off  anteriorly.  The 
buccal  disk  is  small,  sub-elliptical,  the  lower  rim  describing  an  open  curve  instead  of  being 
perfectly  straight.  The  inner  surface  of  the  funnel  is  provided  with  proportionally  large  and 
closely  set  papillae.  The  cephalic  region,  measured  from  the  apex  of.  the  snout  to  the  first  res¬ 
piratory  aperture,  constitutes  about  the  tenth  of  the  entire  length.  The  seven  respiratory  aper¬ 
tures,  which  are  somewhat  vertical,  occupy  a  space  longer  than  the  head  ;  the  interval  between 
one  another  is  equal  to  the  diameter  of  the  inconspicuous  orbit,  which  enters  four  times  and  a 
half  in  the  length  of  the  side  of  the  head. 

The  anterior  dorsal  fin  is  lower  than  the  second,  resembling  in  its  outline  a  depressed  curve. 
Its  origin  is  equidistant  between  the  apex  of  the  snout  and  the  tip  of  the  caudal  fin ;  its  base 
entering  nearly  eight  and  a  fourth  of  a  time  in  the  total  length.  The  intervening  space 
between  it  and  the  second  dorsal  is  somewhat  less  than  the  half  of  its  length.  The  vent  is 
situated  at  one  and  a  fifth  of  an  inch  from  the  extremity  of  the  tail,  and  somewhat  posteriorly 
to  the  origin  of  the  second  dorsal  fin,  the  anterior  third  of  which  is  more  elevated  than  the 
rest,  and  forms  an  open  curve  with  its  upper  edge,  similar  to  that  of  the  first  dorsal.  It 
diminishes  gradually  to  the  upper  lobe  of  the  caudal ;  the  latter  again  rising,  then  diminishing 
towards  the  tip  where  the  lower  lobe  of  the  caudal  likewise  converges  in  a  like  manner. 

The  anal  fin  commences  close  to  the  vent  under  the  form  of  a  mere  inconspicuous  and 
thickened  ridge  less  than  half  an  inch  in  extent,  with  a  groove  on  either  side ;  both  upper  and 
lower  lobe  of  the  caudal  are  somewhat  higher  and  deeper  near  the  apex  of  the  tail,  giving  the 
latter  a  spear-shaped  appearance. 

The  color  is  dark  olivaceous  brown  above,  the  inferior  region,  from  the  chest  to  the  vent  being 
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of  a  lighter,  rather  more  yellowish  tint.  The  caudal  region  is  dark  above  and  below.  The  fins 
are  likewise  dark. 
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SCOLECOSOM A,  Girard. 

Gen.  Char _ All  the  characters  of  Ammocoetes  except  the  presence  of  one  single  dorsal  fin  instead  of  two,  continuous  with 

the  upper  lobe  of  the  caudal.  The  anal  is  likewise  rudimentary,  else  reduced  to  a  mere  ridge  extending  from  the  vent  to  the 
inferior  lobe  of  the  caudal. 

Three  species,  so  far  known,  compose  this  genus:  Ammocoetes  concolor,  Kirtl.,  from  the 
hydrographic  basin  of  the  Ohio  river;  Ammocoetes  unicolor ,  DeKay,  from  the  fresh  waters  of 
the  northeastern  States;  and  Ammocoetes  borealis ,  Agass.,  from  Lake  Superior.  No  repre- 
sentatives  of  it  have,  as  yet,  been  observed  west  of  the  Mississippi  valley. 
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Plate  I. - - Ambloplites  aeneus,  Agass. — p.  8. 

Plate  II. — - Figs.  1 — 4. — Ambloplites  interruptus,  Gird. — p.  10. 

Figs.  5 — 8. — Pomoxis  nitidus,  G-rd. — p.  6. 

Plate  III. - -Calliurus  melanops,  Grd. — p.  11. 

Plate  IV. - Figs.  1 — 4. — Calliurus  diapbanus,  Grd. — p.  13. 

Figs.  5 — 8. — Calliurus  microps,  Grd. — p.  17. 

Plate  V. - Figs.  1 — 4. — Calliurus  formosus,  Grd. — p.  14. 

Figs.  5 — 8. — Calliurus  longulus,  Grd. — p.  16. 

Plate  VI. - Figs.  1 — 4. — Bryttus  albulus,*  Grd. — p.  19. 

Figs.  5 — 8. — Calliurus  longulus,  Grd. — p.  16. 

Plate  VII. - Figs  1 — 4. — Calliurus  murinus,  Grd. — p.  18. 

Figs.  5 — 8. — Bryttus  signifer,  Grd. — p.  20. 

Figs.  9 — 24. — Bryttus  bumilis,  Grd. — p.  21. 

Plate  VIII. - Figs.  1 — 4. — Pomotis  luna,  Grd. — p.  22. 

Figs.  5 — 8. — Pomotis  speciosus,  B.  &  G. — p.  23. 

Figs.  9 — 12. — Pomotis  fallax,  B.  &  G. — p.  27. 

Plate  IX. — — Figs.  1 — 4. — Pomotis  aquilensis,  B.  &  G. — p.  25. 

Figs.  5 — 12. — Pomotis  fallax,  B.  &  G. — p.  27. 

Figs.  13 — 16. — Pomotis  beros,  B.  &  G. — p.  24. 

Plate  X. - Figs.  1 — 7. — Pomotis  fallax,  B.  &  G. — p.  27. 

Figs.  8 — 11. — Pomotis  aquilensis,  B.  &  G. — p.  25. 

Plate  XI. - Figs.  1 — 4. — Labrax  cbrysops,  Grd. — p.  29. 

Figs.  5 — 8. — Stizostedion  boreus,  Grd. — p.  31. 

Plate  XII. - Figs.  1 — 4. — Paralabrax  nebulifer,  Grd. — p.  33. 

Figs.  5 — 8. — Paralabrax  clatbratus,  Grd.--p.  34. 

Plate  XIII. - Heterosticbus  rostratus,  Grd. — p.  36. 

Plate  XIV. - Spbyraena  argentea,  Grd. — p.  39. 

Plate  XV. - Fig.  1 — Aspicottus  bison,  Grd. — p.  66. 

Fig.  2. — Leptocottus  armatus,  Grd. — p.  60. 

Plate  XVI. - Fig.  1. — Scorpaenicbthys  marmoratus,  Grd. — p.  64. 

Figs.  2  &  3. — Leiocottus  birundo,  Grd  — p.  62. 

Plate  XVII. — Figs.  1 — 4. — Scorpaena  guttata,  Grd. — p.  77. 

Figs.  5  &  6. — Zaniolepis  latipinnis,  Grd. — p.  73. 

Plate  XVIII. — Figs.  1 — 3. — Oplopoma  pantberina,  Grd. — p.  46. 

Figs.  4 — 7. — Opbiodon  elongatus,  Grd. — p.  48. 

Plate  XIX. - Chiropsis  constellatus,  Grd. — p.  42. 

i  Plates  XXIIa,  XXII6,  XXVa,  XLa,  XLYI,  LXII,  LXYI,  LXYIII,  LXX,  and  LXXIV  of  this  list  will  be  found 
VI,  part  xv,  of  the  present  series.  Other  plates  missing  from  this  volume  will  he  found  in  vol.  X. 

*  By  error.  :  Bryttus  abbulus. 
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transmontanus . . 

Acipenseridae . . .... 

Acipenserides  .... ...... , 

Acipenserini _ _ _ _ _ 

Aeomus . . . 

generosus . . 

griseus . 

lactariua . . 

Acrocheilus . . . 

alutaceus . . 

aculeatus,  Ctenodon  . 

aculeatus,  Lumpenus . 

acutirostris,  Acipenser . . 

aenea,  Cichla . 

,■  acneus^ Ambloplites . 

(jteneusj  Centrarchus . 

aestivalis,  Gobio . . . 

Aetobatis . 

aftinis,  Clinostomus . . . 

agassizii,  Holconotus . 

aggregatus,  Micrometru  ...... 

ailurus,  Pimelodus. ........... 

albulus,  Bryttus. _ _ _ _ 

Alburnellus . 

,  dilectus . 

umbratilis . 

Alburni . 

Alburnus  - - - - 

dilectus  . . 


umbratilis  ...... ..... 

Alburnops  . . . 

blennius.. _ ... .. 

illecebrosus . 

shumardi . 

alectrolophus,  Blennius . 

alectrolophus,  Cebidichthys. 

alutacea,  Lavinia . . 

alutaceus,  Acrocheilus . 

Algansea . . 


( Synonyms  are  in  italics.) 


Page. 

..  346 

..  206 
..  206 
..  186 
..  186 
,367,368 
368 
3 

..  160 
..  160 
,.  354 

..  355 

.  355 

..  356 

..  357 

..  355 

..  354 

..  354 

..  354 

.  221 
,.  221 
..  222 
..  223 

..  240 

..  240 

..  123 

.  123 

355 
8 


249 

734 

302 

205 

205 

210 

19 

259 

259 

260 
255 
259 

259 

260 
260 
261 
262 
261 
121 
121 
240 
240 
238 


Algansea  bicolor . . . 

formosa . 

obesa  . 

amarus,  Hudsonius . 

Amblodon . 

concinnus  . . 

grunniens . .... 

neglectus . 

saturnus  . . . 

Amfyoplites . 

aeneus . 

ichtheloides _ _ 

interruptus . 

amblops,  Ceratickthys . 

amblops,  Eutilus  . . . . 

americanus,  Petromyzon . 

Amia . 

ocellicauda . . 

occidentals - - 

Amiadae . 

Ammodytes . . . . 

hexapterus  . 

personnatus  . 

septipinnis . 

Amphiodon . . . . 

Amphioxidae . 

Amphistichus . 

argenteus  . 

heermanni  . . 

similis . . 

Anableps . 

Anacanthini . 

analis,  Oligocottus . 

Anarrhichas . 

felis . 

lupus . 

Anarrhichthys . . 

felis . 

ocellatus . 

anguillaris,  Blennius,  Gunpllus. 

anguillaris,  Lumpenus . 

annularis,  Pomoxis . . 

antoniensis,  Pimelodus - 

apeltes,  Gasterosteus - 

Aplodinotus . . . . 

Apodes . . 

apodes,  Malacopterygii  ......  ... 

Apodichthys . 

apos . 

fla  vidus . 

violaceus  ............. 

virescens . 

apos,  Apodichthys. . . 

apos,  Blennius  gunellus . 

appendix,  Ichthyomyzon . 


d/TPiymjO  C£e/sLjf  3  c?  3 

3  8  3 

oe^o  ayrca-J ’  3X3 
Urzsl  cur&rr^  3  J/f. 
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appendix,  Petromyzon  ...... ......  - . 381 

aquilensis,  Pomotis..^ . 25 

arcuatus,  Hyperprosopon .  205 

argentea,  Sphyraena . 39 

argenteus,  Amphistichus . . . 201 

argenteus,  Ichthyomyzon .  381 

argenteus,  Hyperprosopon _ _ 205 

argenteus,  Petromyzon .  381 

Argentina.. . . . . . - .  325 

leioglossa _ _ _ 325 

prctiosa.. . .  325 

argyreiosus,  Pogonichthys . 246 

Argyreus . — .  243 

atronasus .  243 

dulcis . 243 

nubilis . 244 

rubripinnis . 243, 263 

argyreus,  Fario  .  312 

argyreus,  Salmo . 312 

argyritis,  Hybognathus .  235 

argyroleuca,  Corvina....... ......  . . 96 

argyroleucus,  Homoprion . 

argyrosoma,  Embiotoca . .  180 

Argyrosomus......  . . 326 

Artedius .  69 

lateralis . . 70 

notospilotus . 71 

armatus,  Leptocottus .  60 

arundinaceus,  Syngnathus. — . — .  346 

asper,  Centridermichthys,  Cottus . 51 

asper,  Cottopsis . 51 

astori,  Petromyzon .  380 

Atherina - - - 102 

storeri  . . 103 

Atberinidae _ _ _ 102 

Atherinopsis . - .  102 

californiensis . 103 

atraria,  Siboma .  297 

Atractosteus . 351 

berlandieri . 353 

ferox . 351 

alromaculatus,  Cyprinus . 283 

atromaculatus,  Semotilus . . . 283 

atronasus,  Argyreus.. . . 243 

atronasus,  Cyprinus .  243 

Aulopyge . 212 

auriculatus,  Sebastes .  80 

aurora,  Fario - ...  . .  308 

aurora,  Salmo . . . 308 


B. 


Balistidae . - . . .  338 

Balistides . . . . . . ....  338 

Balistini . . . . . . . . ....  338 

balteatus,  Cyprinus,  Leuciscus. . . 278 

balteatus,  Richardsonius .  278 

Batracbidae . . . 133, 134 

Batrachus . 134 

tau .  133 

beckwithi,  Cyprinella . . .  267 


bellicus,  Nocomis . . . . 

Belone . . 

exilis.... ...... .... .... . 

berlandieri,  Atractosteus . 

biaculatus,  Gasterosteus . . . 

bicolor,  Algansea . 

bicolor,  Ammocoetes . . 

bicolor,  Tigoma . 

biguttatus,  Ceratichthys . . 

biguttalw,  Semotilus . 

bilineata,  Platessa . . 

binoculata,  Uraptera . . . 

blanchardi,  Neoclinus . . 

Blennidae . . 

Blennidia . . . . 

Blennioides . 

Blennius  . 

alectrolophus . . 

gentilis . . 

anguillaris . . . . 

gunnellus  apos _ ...... 

blennhis,  Alburnops . 

Blepsias . . 

oculo-fasciatus . . . 

Bola . . . 

boops,  Trachurus _ ....  _ _ _ 

borealis,  Ammocoetes . 

borealis,  Petromyzon . 

borea,  Lucioperca . 

boreus,  Stizostedion . . . 

bowmani,  Plargyrus . . 

branchialis,  Ammocoetes . . 

brachyrhynchus,  Acipenser . 

breviceps,  Pomotis . . 

brevirostris,  Syngnathus _ 

Brosmius  marginatus . . 

Brotula  . . . 

Bryttus . . 

albulus . . 

humilis . . . 

longulus . . . . 

signifer . 

Bubalichthys  . . . . . . 

bubalina,  Cyprinella . . 

bubalinus,  Leuciscus . . 

0. 

calif  omica,  Morrhua . . 

califomica,  Narcine  . . . 

calif ornica,  Torpedo . . . 

californiensis,  Atherinopsis . 

californiensis,  Syngnathus . . 

Calliurus . . . . . . 

diaphanus.. . 

formosus . 

longulus . 

melanops . . . 

microps  . . . . . ... 

murinus . . 

punctulatus . 


Page. 

254 

158 

158 

353 

85 

238 


289 

253 

253 

146 

373 

114 

112 

112 

112 

113 

121 

113 

123 

117 

261 

73 

75 

96 

108 

384 

377 

31 

31 

263 


I 
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355 

28 


345 

141 


19 

19 
21 

16 

20 
218 
265 
265 

142 


J  / 


371 

371 

103 

344 

11 

13 

14 
16 
11 

17 
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Page. 

Callorhynchus . 359,  360 

Page. 

Cheonda  coerula  . . .  295 

coopflT?  ... _ _ _ _ _ _ _ _ _ _ _  294 

callyodon,  Cyclopterus . . . .  132 

Calycilepidotus . . - . - . —  67, 69 

lateralis  . . . . . . .  70,  71 

Chetodontidae  . _ 110 

Chimaera .  359 

colliei  . . 360 

Ghimaerae  ...... _ _ _ _ _ ....... _ _  ....  359 

Campostoma . - . -  —  - . .  227 

Caranx . 107 

symmetricus . 107 

carolinus,  Clinostomus .  302 

Carpiodes .  218 

damalis.... . 218 

tumidus  .. _ ... . . .  218 

cassidii,  Embiotoca . . . . —  . .  171 

castaneus,  Ichtbyomyzon . 381 

Cataphracti . 40 

cataractae,  Gobio . 249 

Catoatomi .  217 

CatostomuB . 223 

labiatus . 224 

macrocheilus .  225 

occidentals . . .  224 

Chimaeridae . 359 

Chimaeroidei . . . .  . . . 359 

Chimerides _ ... . . . . . .  359 

Chironectea  . .  133 

Chiropsis . 41 

constellatus . 42 

guttatus .  44 

nebulosus  . . 45 

pictus . 43 

Chirus .  41 

constellatus.... . 42 

guttatus  . . 44 

pictus  . . 43 

Chondrichthes  trimatopnis . . 376 

Chondroehylus .  227 

Chondrorhynchus .  227 

Ohondroafinma _ _ _ _ _ _ _ _ _ . .  227 

catulus,  Pimelodus . 208 

catus,  Pimelodus . 208 

caurinus,  Cyprinus,  Leuciscus .  213 

caurinus,  Mylocheilus . 213 

Cebidichtys . 121 

alectrolophus... . 121 

crista-aalli  . . 19) 

Chondrostomi . 228 

Chromididae .  157 

chrysocephalus, Luxilus  . . 280 

chrysoleucus,  Cyprinus . 280 

chrysoleucus,  Luxilus . 280 

chrysops,  Labrax  ...... . 29 

chrysops,  Perea,  Lepibema _ .... _ .... _ 30 

violaceus . . . . .  121 

Centrarchus.... . . . . .  6 

aeneus  ... _ _ _  -  ft 

cibarius,  Ammocoetes  . .  383 

Cichla  aenea . . . . . . . . .  8 

storei ia  .... ........... _  6 

hexacanthus _ _ _ _  g 

ciliatus,  Petromyzon _ ................... ........  378 

interruptus  .... _ ....  . . .  10 

mamlosus _  _  yp 

Cirrhostomi . . . . .  376 

clarkii,  Fario.... ...... _ _ _ ...... _ _ ....  314 

sparoides _ _ _ _  __  _  .  g 

clarkii,  Salmo . . . . . . . . .  314 

Ce.ntridermicMhvs  asper _ _  _  .  51 

clathratus,  Labrax  _ _ _ _ .... . . . . .  34 

cephalus,  Semotilus . . .  283 

Ceratichthys .  253 

ambloDS  . . . . .  _  okq 

clathratus,  Paralabrax .  34 

claviformis,  Moxostoma .  219 

Clinostomus . . 302 

bieuttatus...... _ _ 

affinis . . . . . . .  302 

leptocephalus .  253 

vipilax  ...... ...... . . .  257 

carolinus .  302 

elongatus  _ _ _ _ _ _ ...... _ _ _ .... _  302 

Cestracion . . . 

funduloides _ .......................... _  302 

francisei . . . . . .  355 

minus.  ...  .  .  .114,123 

philippi . . . .  365 

Ceslraciones . . . .  364 

maculatus...... . . .  . . .  . .  123 

Cliola . . .  256 

Cestracionini . . .  354 

volox  ,  _  _  258 

Cestraciontes . . . . 

vigilax  r-r  -  *■«*  ,  xt  -  257 

CestraciontidaH .  3R4 

vivax  m  m  m  m  w  - _ _ -  .  -  -  -  -  ......  258 

Ceslraeiontini . . .  354 

Clodalus  mmww  .XXI _ _ _ - _  332 

Chaetodontidae  _ _ _ _ _  yjO 

clodalus  Hyodon  . „ , _ _  r _ _ _ ... .... ....... ....  332 

Chaelodontoideae . . . . .  Up 

Clupea  ..  *....*  * _ . .  _ _ _ _ _ ........  329 

chalcogrammus,  Gadus  ... . . .  141 

harengiiB  .  T-T ,,, _ _ _ r_. _ _ _ _ _ _  329 

chalcogrammus,  Merlangus . .  141 

Cheilonemus _ _ _ _  ogp 

hudsonia. . . . . . .  284 

mirabilis  , , .  r  _  T  T  _  _  _ _  329 

•pvlchdlus _ _ _  osp 

Clupeidae  .  _ _ _ ... _ _ _  328 

Cheonda... . . .  904 

C/luptOidP/IC  *a  ..x*  .  x  m  m  mm  mm  -  --  --  -  -  --  -  __....  328 
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Clupeoidei. 
Clupeoides 
Clupes  . . . 


C/w  ft  <U)CO  ttuJ ,  6>  3 


w 


/  tc/'#'  66  ■ 


Czryic-o&rr  S'c~o6mi 


strm  ° 
3  &4  ■ 


conformis,  Lavinia . . . 
conformis,  Tigoma  , 


constellatus,  Chiropsis . 
constellalus,  Chirus . 


Coregonus  . 


C'orvina 


grisea . 


oscula _ _ - . - . 

richardsoni - - - - 

Cottidae . 

Cottopsis  . .  51 

asper .  51 

gulosus . - . - .  53 

parvus .  54 

Cottus  asper..'.. - 51 

crassa,  Tigoma .  293 

erassicauda,  Lavinia - - - - .  296 

crassicauda,  Siboma. - - — .  296 

crista-galli,  Cebidichthys . . . . .  121 

crysoleucus,  Cyprinus.. . . .  280 

Ctenodon .  123 

aculeatus . - .  123 

maculatus .  123 

ctenoidei,  Labroidei. ....... - - ...... ......  ....  160 

Cyclogaster - - - - - -  131 

callyodon . . — . . . 132 

pulchellus. _ _ _ _ - .  132 

mucosus  . . — . - . —  -  132 

gelatinosus . — . .  131 

cycloidei,  Labroidei - - - -  160 

Cyclop  teridae .  129 

Cyclopterus .  129 

callyodon.  . . . .  132 

gelatinosus . . .  131 

Cyclostomi .  376 

Cylindrosteus .  351 


Page. 

..  328 

Cylindrosteus  latirostris . . . 

Cymatogaster  ellipticus . . . 

larkinsii . . . 

pulchellus . . 

..  151 

Cyprinella . 

beckwithi . 

bubalina . 

..  360 

gunnisoni . . 

lepida . 

ludibunda . 

. .  241 

lugubris . 

. .  96,98 

notata . . . 

..  384 

suavis . . . 

umbrosa . 

whipplii . . . ...... 

Cyprini  . 

. .  216 

Cyprinidae . 

.  .  216 

Cyprinodontidae . ..." . 

42 

Ot/prinodonles _ _ _ _ 

Oyprinoideae _ _ _ _ _ _ 

27 

Ct/prinoidei . . . . . 

Oyprinoides . . . . . . , . 

..  372 

Ct/prins  _ _ _ _ _ _ 

. .  326 

Cyprinus  atromaculatus . . . . 

326, 327 

atronasus  ... _ _  _ _ 

.  263 

balleatus _ _ _ _ 

95 

caurinus _ _ _ _ _ _ _ 

96 

chrysoleucus . . 

oregonensis  . . . . 

96 

rubripinnis  ...... ... _ _ 

96 

D. 

96 

Damalichthys . 

50 

vacca . . . 

267 

268 


268 

266 


213 


212 


182 

lis,  Carpiodes .  218 

decagrammus,  Labrax . „ .  41 

delicatissimus,  Engraulis . . 335 

deliciosa,  Moniana .  274 

Dermopteri . . 375 

diaphanus,  Calliurus . . .  13 

diego,  Scomber . 105 

dilectus,  Alburnellus .  259 

dikcius,  Alburnus .  259 

Dionda .  227 

episcopa . 227 

grisea . 230 

papalis .  228 

plumbea . 228 

spadicea .  229 

Dioplites . 4 

nobilis  . . 4 

nuecensis . - . . .  4 


diplemia,  Semotilus . . 283 

dissimilis,  Leucosomus . 250 

dorsalis,  Semotilus . 283 

dulcis,  Argyreus .  243 

E. 

Ecbeneidae .  140 

Edaphodontidae .  359 
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egregia,  Tigoma . - . 

ellipticus,  Cymatogaster  .... 

elongatus,  Clinostomus . 

elongalus,  Leuciscus,  Luxilus. 

elongatus,  Ophiodon . . 

elongatus,  Osmerus . 

encrasicholus,  Engraulis - 

Embiotocoidae . . 

Embiococa . 

argyrosoma . . 

cassidii . . 

jacksoni  . 

lineata _ _ _ _ _ 

ornata . 

perspicabilis . . 

webbi . . — 

Engraulis . 

compressus . 

delicatissimus . 

encrasicholus _ .... 

mordax . 

nanus . . . 

Ennichthys . 

heermanni..... . 

megalops . 

Ephippus  . . . . 

faber _ _ _ _ 

zonatus ...... ....... 

episcopa,  Dionda . . . 

Esoces . . . . 

Esocidae . . . 

Esox . . . . . 

evansi,  Hybognathus. . . 

exilicauda,  Lavinia . . 

exilis,  Belone . 

Exoglossum  ...... _ .... . 

mirabilis . . . 

Exotremes . . 


F. 

faber,  Ephippus . . . . 

fallax,  Pomotis . . . . . 

Fario . . . 

argyreus . . . . . 

aurora . .'. . 

clarkii . . . . . 

gairdneri . 

stellatus  . . . . . 

tsup pitch  . . 

fasciatus,  Mytiiophagus  . . . 

fasciatus,  Pimephales . . 

fasciatus,  Sebastes  . . . 

felinus,  Pimelodus. . _ _ ...... _ 

fdis,  Anarrhichas . . . . . . 

felis,  Anarrhichtbys . 

ferox,  Lepidosteus . . . 

fimbria,  Gadus  . . . . 

fimbria,  Merlucius . . . 

flavidus,  Apodichtliys.. _ _ 

fluvialis,  Petromy zon ......... _ ..... 

50  a 


Page. 
..  291 

..  205 

..  302 

..  302 

48 

,.  324 

334,  335 
164 

..  168 
..  180 
..  171 

..  168 
..  174 

..  176 

,.  178 

.  173 

.  333 

.  336 

.  335 

334, 335 
,.  334 

.  335 

.  196 

,.  199 

.  197 

..  110 
.  112 
.  110 
.  227 

.  304 

,.  304 

.  304 

.  236 

.  241 

,.  158 

.  255 

.  256 

.  376 


112 

27 

308 

312 
308 
314 

313 
316 
310 
205 
234 

79 

209 

125 

125 

353 

141 

141 

117 

377 


fluviatilis,  Gobio . . 

fluviatilus,  Hudsonius _ 

fluviatilis,  Petromyzon... 

folium,  Polyodon . 

formosus,  Calliurus . 

francisci,  Cestracion _ 

fraterculus,  Mylocheilus  . 

frigida,  Moniana _ 

fuliginosus,  Holconotus.. 
funduloides,  Clinostomus. 

Fundulus . 

parvipinnis . . 

furcatus,  Phanerodon .... 
furcatus,  Pimelodus  _ _ 


a. 


Gadidae . 

Gadoideae _ ....... 

Gadus . 

chalrogcammus . .. 

fimbria _ _ _ 

gracilis . . . 

proximus . 

pygmaeus _ _ _ 

wachna ......... 

gairdneri,  Fario _ 

gairdneri,  Salmo . 

Ganoidei . 

Ganoides . . . 

Gasterosteidae . 

Gasterosteus . 

apeltes . 

biaculatus  . 

inopinatus - 

intermedius  .... 
microcephalus  .. 
occidentalis  .... 
plebeius  ....... 

pugeti - 

quadmcus . . 

serratus  . 

williamsoni  .... 
gelatinosus,  Cyclogater 
gelatinosus,  Cyclopterus. 

gelidus,  Gobio . 

gentilis,  Blennius . 

gibbonsii,  Holconotus.. 

Gila . 

conocephala . _ 

elegans _ ... .. 

gracilis . 

grandis . . 

microltpidota  ..... 

robusta _ _ _ 

Glossodon,  Heck . 

Glossodon,  Rafin . . 

Glyphisodon . 

rubicundus . 

Gobidae . . . 


Page. 

249 

284 

377 

358 

14 

365 

215 

276 

205 

308 

303 

303 

184 

208 


140, 141 
.  141 

..  141 

..  141 

..  141 

141 
..  142 

,.  141 

..  141 

„  313 

..  313 

..  343 

,.  348 

84 

85 
85 
85 

90 
89 

91 
85 


92 


93 

131 

131 

248 

113 

205 

284 

216 

286 

237 

299 

237 

— 3+6 - 

332 

332 

160 

161 

126 
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Gobiesox . . . . 

Gobioideae  . . . . 

Gobioidei _ _ _ _ _ 

Gdbioides . 

Gobius . 

gracilis _ _ _ _ 

lepidus . . . 

newberrii . 

Gobio . . 

cataractae . 

fluviatilis . 

gelidus . . 

vernalis _ _ 

gracilis,  Gadus . . . 

gracilis,  Gobius . . . . . 

gracilis,  Leplogunellus . . . 

gracilis,  Morrhua . . 

gracilis,  Ptychocbeilus .. . 

gracilis,  Tigoma . 

grandis,  Ptychocheilus . 

grisea,  Dionda . . . 

grisea,  Corvina,  Sciaena . - 

griseus,  Acomus . 

grunniens,  Amblodon . . 

Grystes . . . . 

nobilis  linealus. . . 

nuecensis . . . 

salmoides ...... ...... ..... 

gulosus,  Cottopsis . 

Gunellus . . 

anguillaris  ............... 

ornatus . . . 

gunellus  apos,  Blennius . . 

gunnisoni,  Cyprinella . . 

guttata,  Scorpaena . 

guttatus,  Chiropsis _ 

gultatus,  Chirus _ _ .... _ 

guttulatus,  Pleuronichthys _ 

Gymnodonles  . . . 

Gymnodontidae . 

Gymnognathes... . 

H. 

harengus,  Clupea . . . . 

harengus,  Lavinia . . . 

haydeni,  Ptychostomus . 

lieermanni,  Ampbistichus ........ 

heermanni,  Ennicbthys _ _ 

Hemilepidotus . 

nebulosus . . . 

spinosus . 

j Hemilripterus  marmoratus . . 

heros,  Pomotis . 

Heterolepidae . . . . . 

Heterostichus . 

rostratus  . 

hexacanthus,  Centrarchus... _ _ 

hexagrammus,  Labrax . . 

hexapterus,  Ammodytes . . 

Hippocampidae . . 


Page. 

Hippocampus . 342 

ingens . . . 342 

Hippoglossus  vulgaris . 146 

hirudo,  Ichthyomyzon . 382 

hirundo,  Leiocottus . 62 

Holconoti _ _ 164 

Holconotus . 193 

agassizii .  205 

megalops . . 197 

rhodoteruB .  193 

trowbridgii  ........... _ 186 

fuliginosus . . . 205 

gibbonsii . 205 

Holocephali . . . 359 

Homalopomus . 143 

trowbridgii . . . 141, 144 

Homoprion _ _ 95,96 

argyroleucus . . . . . . . . 

boodii,  Salmo  . . 307 

hudsonia,  Clupea . . .  284 

Hudsonius . 284 

amarus . 284 

fluviatilis . 284 

humboldti,  Tigoma . - .  291 

humilis,  Bryttus . 21 

Hybognathus . . '. .  235 

argyritis . 235 

evansi . . 236 

nitidus .  235 

nuchalis . .  235 

placitus.. . . 236 

regius. — .  235 

Hybopsis . 255 

storerianus . . 255 

wincbelli .  255 

Hyborhynchus . . . 230 

confertus .  233 

notatus . 230,231 

perspicuus  ... . 231 

puniceus . .  232 

tenellus . 231 

Hydrargyra .  303 

Hyodon  . . 332 

clodalus .  332 

tergisus  ..... . . . . . —  332 

Hyperprosopon  arcuatus . .  205 

argenteus . . . — .  205 

Hypolrbnes . . 369 

Hypsolepis . . . . . . . 263, 264 

Hysterocarpus.. . — . . .  190 

trasbii . . . . . . 190, 205 

I. 

ichthploides,  Ambloplites .  8 

Icthelis. . 22 

illecebrosus,  Alburnops .  262 

inaequilobus,  Pogonichthys - 245 

incisor,  Pomotis .  23 

incrassatus,  Leucosomus .  252 

inermis,  Acanthocottus . 60 

frJzAlu.  P  \fW 


3  %  / 
3*/ 
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129 

126 

126 

126 

126 

127 

127 

128 

248 

249 

249 

248 

249 

141 

127 

123 

141 

298 

293 

299 

230 

96 

222 

96 

4 

43 

4 

4 

53 

116 

123 

116 

117 

267 

77 

44 

44 

152 

339 

339 

339 

329 

242 

220 

199 

199 

67 

70 

68 

64 

24 

40 

36 

36 

6 

41 

138 

342 
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inermis,  Sebastes . - . . 

ingens,  Hippocampus . . 

inopinatus,  Gasterosteus . . .... 

intermedius,  Gasterosteus... _ ... . 

interruptus,  Ambloplites _ .... ...... . 

interrvptus,  Centrarchus . . . 

iridea,  Salar . 

iridea,  Salmo  . . . 

islandicus,  Blennius . 

J. 

jacksoni,  Embiotoca. ...... _ _ 

javanica,  Rhinoptera . 

Johnius . . . . . 

ocellatus . . . 

Julis . . . . . . . . 

modestus  . . . . 

L. 

labiatus,  Catostomus . 

lactarius,  Acomus... . 

laetabilis,  Moniana . . . . 

Labrax . . . . 

chrysops . . . . . 

clatliralus _ 

decagrammus. . . . 

lagocephalus . . 

monopterygius . . 

mullilineaius . . . . . . 

nebulifer . . . . 

octogrammus . . . . . 

superciliosus  .. — . . 

Labridae . . . . 

Labruideae  ......  . . . . 

Labroidei  ctenoidei . . . . . 

cycloidei ...... . . . . 

Labrus  pulcher . . . . 

sparoides  . . . 

Laeviraja . . . . . 

lagocephalus,  Labrax . . 

lamotteni,/chthyomyzon . . 

lamoUenii,  P^tromyzon . 

lampraetiformis,  Blennius ...... . . 

lampraetiformis,  Lumpenus . 

larkinsii,  Cymatogaster _ ...... 

lateralis,  Artedius . 

lateralis,  Calycilepidotus... . . . . 

lateralis,  Mylocheilus ................ 

lateralis,  Richardsonius . 

lateralis,  Scorpaenichthys . 

latirostris,  Lepidosteus,  Cylindrosteus. 

latipinnis,  Zaniolepis  . . . 

Laurida . . . . . . 

lucioceps . 

Lavinia . . . . . . 

alutacea . . . 


conformis . , 
crassicauda 
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Lavinia,  exilicauda .  241 

harengus .  242 

Leiocottus .  62 

hirundo  . . 62 

leioglossa,  Argentin a  . . 325 

Leiostomus . 99 

lineatus . 99 

leonina,  Moniana . . . 273 

Lepebema . . 29 

chrysops ... . .  . . .......  30 

lepida,  Cyprinella . 268 

Lepidosteini  . . 350 

Lepidosteus . . . .  350, 351 

berlandieri . 353 

ferox _ 353 

latirostris _ 352 

leptorhynchus  _ _ ....  351 

platostomus _ _ _ _ _ _ 351, 352 

oxyurus . 351 

lepidus,  Gobius  . .  127 

leptocephalus,  Ceratichtbys .  253 

Leptocottus _ _ _ ... _ _  59 

armatus _ _ _ ....... _ ......  60 

Leptogunellus . 122 

gracilis.. _ ...... _ _ _  123 

leptorhynchus,  Lepidosteus  ...... _ _ ......  351 

leptorhynchus,  Syngnathus _ _ 345 

Leuciscus . . . 

bubalinus _ _ _ 265 

caurinm . . . ....... . .  213 

elongatus . 302 

hudsonius . . 284 

lutrensis . . . . 272 

nitidus _ _ 235 

oregcnensis  . . 298 

productus  . . 302 

pulchellus... _ _ ....  . . 250 

storerianus . . 255 

vigilax _ ... _ _ _ _  257 

Leucosomus .  250 

dissimilis . - . 250 

incrassatus . 252 

macrocephalus .  252 

occidental is. _ 280 

pallidus .  251 

pulchellus .  250 

lewisi,  Salar .  318 

lewisi,  Salmo  _ _ _  — . . .  318 

lineata,  Embiotoca... _ _ _ — .  174 

lineata,  Tigoma _ _ _ _ — . . . —  292 

lineatus,  Grystes. ...... .... . . 43 

lineolata,  Pelamys . . . ... . .  106 

Liparis . . .  131 

mucosus . . 132 

pulchellus . 132 

lividus,  Petromyzon .  379 

longulus,  Bryttus,  Pomotis - - 16 

longulus,  Calliurus .  16 

I  Lophidae .  133 
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80 

342 

90 

89 

10 

10 

321 

321 

122 

168 

375 

95 

96 

162 

163 

224 

223 

275 

29 

29 

34 

41 

41 

41 

30 

33 

41 

41 

162 

162 

160 

162 

162 

6 

372 

41 

331 

381 

122 

122 

205 

70 

70,71 

214 

279 

70 

352 

73 

328 

328 

240 

240 

241 

.  289 

.  296 
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Lophobranches  ...... ......  ..... 

Lophobranchii . . 

lucidus,  Luxilus...... . . 

luciocepB,  Saurus . . 

Lutioperca . . 

borea . . . .  ... 

ludibunda,  Cyprinella . . 

lugubris,  Cyprinella . . 

Lumpenus . - . 

aculeatus . .  .... ... 

anguillaris . . 

lut.rensis,  Leuciscus . . 

lutrensis,  Moniana . 

luna,  Pomotis . 

lupus,  Anarrhichas  _ _ _ _ _ _ 

lupus,  Pimelodus .  - . 

Luxilus.. . . . . . 

chrysocephalus . 

chrysoleucus . 

clongatus . . 

lucidus . 

occidentalis . 

seco . 

M. 

macrocephalus,  Leucosomns  .... 

macrocheilus,  Catostomus . 

maeulatus,  Clinus _ ............ 

maculatus,  Ctenodon . 

maeulatus,  Heptanchus _ ... 

maculatus,  Nortorhynchus . . 

maculosus,  Ccntrarchus _ _ 

maculosus,  Oligocottus _ ... 

maculosus,  Paraliehlbys _ 

maculosus,  Pimephales . 

maculosus,  Pleuronectes . . 

major,  Ptychocheilus . . 

Malacopteri . . . . 

Malacopterygii . . . 

abdominales  ...... _ _ 

apodcs . . . 

Mai  the . 

marginatus,  Brosmius . 

marinus,  Petromyzon . . 

marmoratus,  Hemiptiipterus . 

marmoratus,  Scorpaenichthys _ 

Marsipobrancbii . 

medirostris,  Acipenser . 

megalops,  Enuiehthys . 

megalops,  Holconotus. . . 

melanops,  Calliurus . 

melanostictus,  Pleuronichthys  ... 


Meletta . 

coerulea . . . 

Merlangus . 141, 

chalcogrammus . 

productus . 141, 

Merlucius . 141, 

fimbria  . . . 


Page. 

microcephalus,  Gasterosteus . 89 

microlepidota,  Gila . . .  •  237 

microlepidotus,  Orthodoii .  237 

Micropogon .  95 

Micrometrus  aggregatus . 205 

minimus .  205 

microps,  Calliurus .  17 

minimus,  Micrometrus . . .  205 

minuta,  Morrhua .  142 

mirabilis,  Exoglossum . '. .  256 

mirabilis,  Clupea . . .  329 

modestus,  Julis .  163 

Moniana . . . 272 

deliciosa . . . 274 

frigida . 276 

laetabilis . . 275 

leonina . 273 

lutrensis . 272 

pulchella . 275 

trisds .  277 

monopterygius,  Labrax .  41 

mordax,  Engraulis  ...... _ _ _ _ _ _ ...... ...... ..  334 

Morrhua . 141 

calif  arnica  . . 142 

gracilis..... . . . 141 

minuta .  142 

proxima . 142 

pruinosa  . . 142 

pygmaea . . . 141 

wachna . .  141 

Moxostoma . . . . . . .  219 

claviformis . . . 219 

mucosus,  Cyclogaster . 132 

mucosus,  Liparis _ _ _ _ _ _ ...... ...... ......  132 

mucosus,  Xiphidion . . . 119 

Mugil .  102 

Mugilidae .  102 

mullilineatus,  Labrax,  Perea . . —  30 

murinus,  Calliurus . . 18 

Musteli . . 364 

Mustelidae . . . 364 

Mylocheilus . . . 213 

caurinus . 212 

fraterculus . —  215 

lateralis .  214 

Mylopharodon . . 215 

conocephalus . . —  216 

robustus . 216 

Mytilophagus  fasciatus . . . 205 

N. 

nanus,  Engraulis . 335 

Narcine . . . 371 

Nautichtbys - - - 74 

oculo-fasciatus . . .  75 

nebrascensis,  Nocomis . 254 

nubulifer,  Labrax .  33 

nebulifer,  Paralabrax . 33 

nebulosus,  Cfiiropsis .  45 
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341 

341 

282 

328 

31 

31 

271 

271 

122 

121 

123 

272 

272 

22 

112 

211 

280 

280 

280 

302 

282 

280 

281 

252 

215 

123 

123 

367 

367 

10 

56 

147 

234 

147 

99 

206 

157 

206 

206 

133 

141 

377 

64 

64 

376 

356 

197 

197 

11 

151 

330 

330 
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141 
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nebulosus,  Hemilepidotus . 

nebulosus,  Sebastes . . 

nefastus,  Pomotis . . 

newberrii,  Gobius . 

Neocliuus  . . . 

blanchardi . . 

nigromaculatus,  Canth  arus ........ 

nigromaculatus,  Pomoxis _ 

nitidus,  Hybognathus . . . 

nitidus,  Leuciscus.. ... . . . 

nitidus,  Pomoxis _ _ _ 

nobilis,  Dioplites...... ... _ _ 

nobilis,  Gry stes . . . . 

Nocomis . . . . 

bellicus . . . 

nebrascensis . . 

notata,  Cyprinella . . . 

notatus,  Porichthys.... . . 

notospilotus,  Artedius  .  ...... .. 

NUidani  . . .  . . . . 

N'otorhynclius  . . . . 

nubilis,  Argyreus . . . . 

nuchalis,  Hybognathus . . 

nuecensis,  Dioplites  _ _ _ _ 

nuecensis,  Gry  stes. ... _ _ _ _ ... 

0. 

obesa,  Algansea . . . . 

obesa,  Tigoma  _ _ _ _ _ 

occidentalis,  Ainia . 

occidentalis,  Gasterosteus _ ... 

occidentalis,  Leucosomus  _ _ _ ... 

occidentalis,  Luxilus . . 

ocellatci,  Corvina . . 

ocellatus,  Jobnius . 

ocellicauda,  Amia . 

octogrammus,  Labrax . . 

oculo-fasciatus,  Blepsias . . 

oculo-fasciatus,  Zaniolepis . 

Oligocottus  . . . 

analis . 

globiceps . 

maculosus . 

olivaceus,  Pimelodus . . 

Ophidion . . . 

taylori . . . 

Ophididae . . . 

Ophidini . . . . 

Ophidium . . . . . 

Ophiodon . . . . . 

elongatus . . . 

Opistognathus _ _ _ _ _ ... 

Oplopoma . 

pantherina . . 

oregonensis,  Cyprinus,  Leuciscus  . 

oregonensis,  Phychocheilus . 

ornata,  Embiotoca . 

ornatus,  Gunnellus . . 

Ortbagoriscidae . . . . 

Orthagoriscus . 


Page. 

Orthodon .  237 

Orthodon  microlepidotus .  237 

oscula,  Corvina,  Sciaena . . . ....  96 

Osmerus . . . . 323,  324, 325 

elongatus . . . ..t .  324 

pretiosus . 324 

stevensi . .  ...... . . . .  325 

Ostracionidae . ....  333 

Otolithus . 95 

oxyurus,  Lepidosteus . . . .  351 

P. 

Pachylabrus  variegatus. . . 205 

pallidus,  Leucosomus . . 251 

pantherina,  Oplopoma . 46 

papalis,  Dionda . ...  228 

Paralabrax .  33 

clathratus .  34 

nebulifer... .  33 

Paralepis . . . 39 

Paralichthys . 148 

maculosus . 146 

Parophrys . 152 

vetulus . .  153 

parvipinnis,  Fundulus . . 303 

parvus,  Cottopsis  .  . .  54 

paucispinis,  Sebastes .  83 

Pegasus . 341 

Pelamys .  105 

lineolata .  J  06 

Perea  chrysops . .' . . .  30 

mullilineata  _ _ 30 

Percidae . 3 

Percis . 36 

Percophis .  36 

personnatus,  Ammodytes .  139 

perspicabilis,  Embiotoca  . . 178 

perspicuus,  Hyborhynchus . 231 

Phanerodon . .  183 

furcatus .  184 

Pharyngognathi . . 157 

acanthopterygii . 160 

malacopterygii . . 157 

Physostomi . . . 206 

abdominales . i .  206 

apodes  s.  anguillares  . . 206 

pictus,  Chiropsis .  43 

pictus,  Chirus . . . 43 

Pimephales . . 233 

fasciatus . 234 

maculosus . . 234 

promelas .  232 

Pimelodus  . . 207 

ailurus .  210 

antoniensis . 209 

catulus .  208 

catus .  208 

felinus .  209 

furcatus .  208 

lupus . 211 

olivaceus . 211 
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79 

25 

128 

114 

114 

6 

6 

235 
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6 
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4 

254 

254 

254 

269 

134 

71 

367 

367 

244 

235 

4 

4 

239 

290 

350 

85 

280 

280 

96 

96 

349 

41 

75 

75 

55 

57 

58 

56 

211 

138 
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137 
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48 

48 

114 

46 

46 

298 
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176 

116 

338 
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Pimelodus  vulpes . - . -  -  - .  211 

Pinguipes . 36 

placitus,  Hybognathus . ---- . - .  236 

Plagiostomes _ _ _ ;. ...... . — ... ....  .  361 

Plagiostomi . 361 

planeri,  Ichthyomyzon  ....  .....  — .. . —  . .  381 

planeri,  Petromyzon . . . 381 

Planidae . . . . . - . . .  146 

Planirostra . .  354, 358 

Plargyrus . - .  263 

bowmani . — ..  263 

cornutus . . . - .  263 

Platessa  . . .146,153 

bilineata . .  146 

stellata  . . 148 

Platessoideae . . . —  .  146 

Platichthys. . . .  148 

rugosus . 148 

stellatus . 148 

umbrosus . 149 

platirhynchus,  Scaphirhynchus - -  — . .  357 

platorhynchus ,  Acipenser - - - - - ... -  357 

platostomus,  Cylindrosteus,  Lepidosteus . 351,  352 

plebeius,  Gasterosteus .  86 

Plectognatkes  . . . . . .  —  338 

Plectognathi . 338 

Pleuronectes  maculosus . . .  147 

stellatus . . . 148 

Pleuronectidae . .  145 

Pleuronichchys . . . — .  150 

coenosus . .  ..  — . . . .  151 

guttulatus . 152 

Pleurotrlmes _ _ _ 361 

plumbea,  Dionda .  228 

plumbeus,  Petromyzon .  377 

Pogonias .  95 

Pogonichthys .  245 

argy  reiosus . . . 246 

communis... . . . 247 

inaequilobus  ...... - -  —  . . ,  245 

symmetricus . 246 

politus,  Tetraodon . 340 

Polyodon . . . . . 357,  358 

folium . . . 358 

Polyplerini. . . 350 

Poly pterus  . . 350 

Pomacentridae . 160 

Pomotis . . . ....  22 

aquilensis  . . . 25 

breyiceps  . . —  28 

convexifrons  .... . . . ...  ....  ....  ......  .  27 

heros . 24 

fallax  . . 27 

incisor  _ _ _ ....  . . . . .  23 

luna  . . 22 

nefastus .... . ...  52 

popii . . . . . .  — ...  26 

speciosus  . . 23 

solis . . . .  — ...... _ ... _ .........  24 


Page. 

Pomotis,  vulgaris,  Richards . .  23 

Pomoxis . . . . . . — ...  5 

annularis.. _ .............................  6 

nigro-maculatus.... .....  —  .................  6 

nitidus.. _ _ ...............................  6 

sparoides...... ................... _ ... —  6 

popii,  Pomotis.... . . .  26 

Porichthys  . . .................  134 

notatus  . . . . .................  134 

pretiosa,  Argentina...... . . . . . . . .  325 

pretiosus,  Osmerus...... ........ _ _ _ .... .... ....  324 

productus,  Leuciscus  ..... _ .... ...... ..... _ ... .  302 

productus,  Merlangus . . . .  141, 143 

promelas,  Pimephales  ..................  . . 233 

proxima,  Morrhua . . . 142 

proximus,  Gadus - - - ..................... _ 142 

pruinosa,  Morrhua . . . 142 

Psettichthys _ ...............................  154 

melanostictus _ ............................  154 

sordidus . . . .....................  155 

Ptychocheilus  ....  ... _ .......... _ ..........  298 

gracilis  ..... . . . . . . ... .  298 

grandis . .  299 

major _ ..... _ _ _ ... _ _ _ ...... _  299 

oregonensis..... _ _ _ _  298 

rapax . . . ..................... _ 300 

vorax . . . .  301 

Ptycbostomus . . . 220 

haydeni...... . . . . . . ....  220 

pugeti,  Gasterosteus. ...... - - ......  — . .  92 

pulchella,  Montana . . . . 275 

pulchellus,  Cyclogaster...... . . .  132 

pulcbellus,  Cymatogaster. _ _ _ ............  205 

pulchellus,  IAparis _ ......... _ .... _ ..........  132 

pulchellus,  Leuciscus . . . . . . . .  250 

pulchellus,  Leucosomus _ ........ . . .  250 

pulcher,  Labrus. . . 162 

punctulatus,  Calliurus.. . . . . 16 

puniceus,  Hyborbynchus  . . .......  232 

pygmaea,  Morrhua  ... - ... ........ .... ...... ....  141 

pygmaeus, Gadus...... ...... . . . .  — 141, 142 

Q. 

quadracus,  Gasterosteus  ......... . 9 

quinnat,  Salmo... . . . 306 

R. 

rajinesquii,  Scaphirhynchus .....  —  ...... .... .... ....  357 

rapax,  Ptychocheilus . . . . . . .  300 

regius,  Hybognathus . . . . . . 235 

reticulata,  Spatularia ......  . . 358 

Rhacocheilus  . . . . . . .... ....  188 

toxotes  .......  — .............  — ..........  188 

Rhinicltthys  ... _ ................................  243 

rhodoterus,  Holconotus .  = . . .... .... .... .... .... ....  193 

Rhombus  ......  — . . .....146, 150 

richardsonii,  Corvina. . —  .... .... .... .... ......  96 

richardsoni,  Trachidermis. .............. ...... -  51 

Richardsonius........... . . . . . .  278 

balteatus  . . 278 


ALPHABETICAL  INDEX. 


399 


/ 

Richardsonius  lateralis  . . 

rivularis,  Salmo . . 

robusia,  Gila . . . 

robustus,  Mylopharodon  . 
rosaceus,  Sebastes  ...... 

rostratus,  Heterostichus.. 

ruber,  Sebastes . . 

rubicundus,  Glyphisodon, 
rubripinnis,  Argyreus  —  .. 

rugosus,  Platichthys . 

Rutilus,  amblops.. . . 


s 


Salar . . . . *  -- 

iridea.. . 

lewisi . . . . 

scouleri......  . . . 

virginalis . . 

Salmo . . 

argyreus.... . .  .... 

aurora . . . 

clarkii . - . 

gairdneri . 

hoodi . - . 

iridea ......  - - ...... . 

lewisi...... ......  ......  . 

quinnat. . ............  — 

rivularis...... ...... ..... 

scouleri . . . 

spectabilis... . 

stellatus . . . . 

tsuppitch ... . — 

virginalis . . 

salmoides,  Dioplites - ... 

salmoides,  Grystes . . .... 

Salmones . • 

Salmonidae.-.- . - . —  • 

Salmonoideae . . . . 

Sauridae . . 

Sauroidei . . . . 

Sauroidcs . . . 

Saurus . . 

lucioceps... . . . 

Scaphirhynchus . 

platirhynchus . 

rafinesguii . . 

saturnus,  Amblodon, . . 

Sciaena  grisea . 

oscula . . . 

Sciaenidae.. . . . 

Sciaenoideae..... . . . 

Sdaenoides . . 

Scolecosoma . 

Scomber . 

diego . . . 

Scomberesoces . . . . 

Scomberesocidae . . . 

Scomberidae.. . . . 

Scomberoideae . 

/  /i  '  / 


Scomberoides _ _ .... 

Scombridae . 

Scopelidae . 

Scopelus . . 

Scorpaena . 

guttata . 

Scorpaenichthys 

lateralis . 

marmoratus . 

Scorpaenidae . 

scouleri,  Salar . 

scouleri,  Salmo.... 

Sebastes . 

auriculatus, 

fasciatus... 
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279 

321 

216 

216 

78 

36 

78 

161 

263 

148 

253 


318 

321 

318 

305 

320 

305 

312 
308 
314 

313 
307 

321 
318 

306 
321 
305 

307 
316 
310 
320 


305 
.304,305 
..  305 

. .  350 

..  350 

..  350 

..  328 

..  328 

..  357 

..  357 

..  357 

98 
96 
96 
95 
95 
95 

..  384 

.105, 158 
..  105 

158 
.157,158 
..  105 

..  105 


inermis.... 
melanops.. 
nebulosus... 
paucispinis . 
rosaceus... 
ruber . 


variabilis,  Ayres. 

seco,  Luxilus . 

semifasciatus,  Triakis... 
septipinnis,  Ammodytes.. 

Serranus . 

serratus,  Gasterosteus.. 
shumardi,  Alburnops... 

Semotilus - - - 

atromaculatus . . . 

biguttatus _ 

cephalus......  . 

diplemia . . 

dorsalis . 

macrocephalus  ... 


atraria . 

crassicauda 


eignifer,  Bryttus . 

Siluridae  . . —  . 

Siluroideae...... ...... 

Siluroidei . . 

Siluroides . . . 

similis,  Amphistichus  . 

Solea . . 

solis,  Pomotis . 

sordidus,  Psettichthys 

spadicea,  Dionda . 

sparoides,  Centrarchus. 
sparoides,  Pomoxis... 

Spatulariae . . 

Spatularia  - - - - — 

reticulata _ _ _ 

spectabilis,  Salmo.... 
speciosus,  Pomotis... 

Sphyraena . 

argentea . . 

Sphyraenidae . 


Page. 

....  105 

....  105 

....  328 

....  328 

76 

....  77 

63 

70 

64 

76 

....  305 

-  305 

78 

.....  80 
.....  79 

.  80 

-  81 

.  79 

.  83 

.  78 

.  78 

.....  81 

.  281 

.  362 

.  138 

.  33 

.  88 

.  261 

.  2  3 

.  283 

.  253 

.  283 

.  283 

.  283 

.  252 

.  283 

.  236 

.  297 

.  296 

.  20 

. .  207 

. .  207 

. .  207 

.  207 

. .  203 

150, 153, 154 

. .  24 

.  155 

.  129 

.  6 

.  6 

.  354 

......  358 

.  358 

.  307 

.  23 

.  38 

.  39 

.  38 


sN 


400 


spinosus,  Galycilepidotus . 

spinosus,  Hemllepidotus . 

Squali . -- . 

Squalidae . . - . 

Squamipennes . 

Squammipeiinae  .. . . 

Squammipennes  . . . . . 

siellata,  Platessa . . 

stellatus,  Pleuronectes . . . 

stellatus,  Fario . 

stellatus,  Platichthys . 

stellatus,  Salmo _ _ _ ........ 

stevensi,  Osmerus . . 

stevensi,  Thaleichthys . 

Stizostedion . . — 

boreus . . . 

storeri,  Atherina . 

storeria,  Cichla  ...... _ ..... 

storerianus . . 

Sturionidae . . . 

Slurionideae . . . . . 

Sturioniens  . . . . . 

sucklii,  Catostomus _ _ ...... 

sucklii,  Acanthias ............. 

suekleyi,  spinax . 

superciliosus,  Labrax . . 

symmetricus,  Caranx...... . . 

symmetricus,  Pogonichthys  .... 

symmetricus,  Trachurus . .. 

Syngnathidae . . 

Syngnathus . . . . 

abboti . 

arundinaceus . 

brevirostris . . . . 

califurniensis . . 

griseo-lineatus ............ 

T. 

tau,  Batrachus . - 

taylori,  Opbidion . 

Telipomis . . . 

tenellus,  Hyborhynchus . 

tergisus,  Hyodon . . 

Tetraodon . . . 

politus . . 

Tetraodontidae . . . . 

Thaleichthys  . . . . 

stevensi . .  — - - 

Thoracic! . . . 

Thymallus . . 

Tigoma . - . 

bicolor . . . . 

.conformis  . . . 

crassa . . . 

egregia . . . 

gracilis  . . 

humboldti.... . . 

lineata . . 

obesa . 

tincella,  Algansea _ _ _ 


ALPHABETICAL  INDEX, 


Page. 

68 

68 

361 

361 

110 

110 

110 

48 

148 

316 

148 

316 

325 

325 

31 

31 

103 

6 

255 

354 

354- 

354 

226 

836 

368 

41 

107 

107 

246 

343 

344 
346 
346 

345 
344 
344 


133 

138 

22 

231 

332 

339 

340 
339 
325 

325 
140 

326 
288 
289 

289 
293 
291 
293 

291 

292 

290 
238 


Torpedines . . . 

toxotes,  Rhacocheilus . 

Trachidermis . . . . 

richardsoni . . . . . 

Trachinidae . . . 

Trachurus . . . . 

boops . . 

symmetricus ... _ _ ... 

transmontanus,  Acipenser . . 

traskii,  Hysterocarpus . . 

Triglidae . . . . . 

tristis,  Moniana . . 

trowbridgii,  Abeona  ........ _ 

trowbridgii . . . . . 

trowbridgii,  Homalopomus...... 

tsuppitch,  Fario . . . 

tsuppitch,  Salmo  ..... . . - 

tumidus,  Carpiodes,  Ictiobus 

u. 

umbratilis,  Alburnellus ..... - 

umbratilis,  Alburnus . . 

Umbrina . . . . 

undulata  . ....... - - - 

umbrosa,  Cyprinella. - - - - 

umbrosus,  Platichthys  ......... 

undulata,  Umbrina  ......... — 

Uranoscopus . .  .. 


vacca,  Damalichthys ..... 

variabilis,  Sebastes _ _ _ 

vernalis,  Gobio .......... 

vigilax,  Cliola . . 

vigilax,  Leuciscus ........ 

violaeeus,  Apodichtbys 
violaceus,  Cebidichthys .. 
virescens,  Apodicthys  ... 
virgioalis,  Fario  ........ 

virginalis,  Salmo ......... 

vivax,  Cliola . . 

vorax,  Ptychocheilus.... 

vulgaris,  Pomotis  ...... .. 

vulgaris,  Hippoglossus. .. 
vulpes,  Pimelodus..... .. 

wachna,  Morrhua ....... 

wachna)  Gadus . . . 

webbi,  Embiotoca . 

whipplii,  Cyprinella  ..... 
williamsoni  Coregonus... 
williamsoni,  Gasterosteus. 
winchelli,  fkmig®mrs. .... 

Xiphidion . . . 

inucosus  . . 

Zaniolepis . . 

latipinnis  ........ 

Zoarces . . 

zonatus,  Ephippus. . . 


y. 


w. 


x. 


z. 


Page. 

.  371 

.  188 
73 

51 

134, 135 
.  107 

..  108 
,.  107 

..  355 

,.  20J£ 

40 

,.  277 

..  186 
..  186 
141, 144 
..  310 

..  310 

..  218 

..  '260 
..  260 
.95, 101 

..  101 
..  266 
..  149 

..  101 
..  134 

..  182 

81 

..  249 

..  257 

..  257 

..  121 
..  121 
..  118 
..  320 

..  320 

..  258 

..  301 

23 

..  146 

..  211 

,.  141 

..  141 

..  173 

..  270 

..  326 

93 

..  326 

..  119 

..  119 

73 

73 

124 

,.  110 
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I  S.  P  K’.R.Ex,  &  •  Surveys : 


“47-'f  Parallel 


Pishes:  - . Plate-  I. 


Il.Met  zeroth,  sc. 


A'MIlXi  OPAITA'S  '  AEPTPITS  ,  Agas  s . 


S.flR.R.  Ex.  &'  Surreys: —  California.  '•  Fishes:  -  Rate  II. 


6 

CD 

EH 


. 

] 


OD  P 

3  I 

PH  m 

m  a 

gS 

«i  Ph 


<3^  CO 

I  I 

rH  & 


fclO  to 
■H  rH 


iHdiiaid  del. 


R-Metzeioth.  sc. 


CABilURITS  "MEL A2nT OPS,  G-rd. 


’ 


■ 


..  ' 


- 


d  d 

frl  fH 

d>  c!> 


ff.  Richard  del. 


Rlletzerothsc. 


Tig?  1 - 4  .  CALAltTRUS  TIAPSAT^TJS 

i  5 - 8.  •  •  ,  *  MIGROPS 


H  It.R.Ex  &'  Survevs: 


’35131  Parallel. 


PiskeE 


Plate  ~V. 


Ittlidhaid  del 


Pigs  ,l_14.CAIjLIimUS  POAMOBTJS 

5 _ 8 .  „  n  iiOPlG-ULUS 


Tislaes'. 


Hate  VI 


J.S.P^H.R.Ex. &  SuPreys:  —  35 ^Parallel. 


E  .Metzeioth.  sc. 


' 


'32a  Parallel. 
35  ^Parallel. 


1  S.  P.  R.  R~  Ex.  fc  Surveys 


rd  rd 

fH  H 

o  cb 


GAIiLITJRTJS  IMllJRIlsnj  S  v 
BRTTTTJS  BIG-RIB  ER  , 
KUMILIS  , 


j.  S.’P.’B,.E.Sx:.&  Surveys: - 35^Fa:caiiel 


Fishes 


Hate 


Mahara  del. 


'Ffgf  1 _ 4  .  HOMOTIS  AQTJILHhTaiS  j  3  &  G-  . 

,  5—12  .  „  MLLAX  7  IB  &  G-  . 

„  13 — —16  .  „  ,  HMO-3  ■  ,  Bficl. 


.7  ,  POMOTiS  MLLAX  ,  .B  .  &  B  . 

11  -  j  AQITILBBSIS  ,  B  8c0 


U  g.  E  R.  R  Ex.&  Surveys :  —  47 121  Parallel. 


Pishes : 


Hate  XL. 


JSI&dicLEcL  del. 


Rig8  1—^4.  LABRAX  CHRTSOPS  (  G-ri. 

,  5 _ -8  -  STIZOSTEHIOXT  B  ORETJ  S  ,  G-ri  . 


U  S.  BR.R.Ex.  &  Surveys :  -  Calif omisl. 


Tish.es:  - Hate  XU. 


T'ig8  1 - 4  PAHALABRAX  ATEBTJLIHHR  ,  0-ra_. 

.  a  5 - 8  .  „  ,/  .  CXiATTHRATITS  I  G-rl. 


t0 


HETEROSTigSUS  ROSTRATUS'  ,  G-tcL 


tlBicliea;d  deL 


BPETRAEM  ARG-BATTZIA  ,  &rd. 


E.RiGh^rd  del. 


R.Metzeroth.  sc. 


J  S.  P  R  R.-  Ex  &  Surveys : 


47  *  Parallel 


EisEes : 


Plate  XV! 


Pig  1  .  ASPIC  O  TATIS  PISO  AT',  C-rl  . 

;  2.  LEPIOGOTTPSAPMAIPS  ,  C-rl. 


J±g.1  .  SCOUPlEmCHTHJS  MARMOEATTJS  ,G-ri. 
2  &  3  .  Xj.EIDGOTADTJS  H'IRTJRDO  ,  G-iE. 


. 


■ 


U.  it  E  R.  R'.  Ex.  <&  Srirveyt 


California;. 


PisRes 


ELateXM. 


£.31dh.axcl  ael. 


F.Artos  sc. 


ZAIXIOLEPIB  L AT IPlRTPri S  ,  GrcL  . 


fishes: -  Plate  XYIII 


&  Smreys: - 35"<k47"  Parallel 


TLslies:  - Hate-  XBC. 


j  S.r:U.&.Ex. & .  Surveys: -  4 J  -Parallel 


GEIROPSIS  C  OPTS  T-ELLA.TITS  - ,  GrcL  , 


Hate  XX 


U.  S.F.  H.X.  Ex.  &,  •  Surveys'. 4’7^PaxaILeL 


EisEes: - 


'(Mlw 


... 


'■  ' 


Figf  1 _ 4  .  p^jtROPSIS  3?' 1 0  T T J  8  ,  K|. 

'  .  5 8  '  „  ■  rA  G-TJT  TATU S  i  G-rd. 


U.S.ER.R.  Ex.  &  Surveys:. — -  35<hTarallel 


Eislies: - Elate  XXI 


SEB'AS TE-S  HO  SAGETJS  /  Gr CL 


S.EBAS  T  A.  S  BAS  C IAT  TJ  S  ,  G-t  a.  . 


IIS. E KR:Ex&  Surr\reys': - Cal &>  Oregon. 


Wishes:  - — -  Hate XXEtl'. 


'  ILPdcriaj'ii  del. 


E  Antoa  sc. 


Aigs.l_4.  SBBAS  TZi  S  PATJCISPmiS*,  i^res 
*  5 — 6  .  ARTEDIUB  XjATHRALIS  ,  G-rcL. 


TT.  Arto,s  sc. 


^igs  1 _ 4  .  XjEIOST  CBCUS  ZjH^EAITJS  .  ;  Jkyres  . 

5 _ 6  .  J4RTEDIUS  IsTO!!  OSPIL  01118  W&M  . 


.ATSERmOPSIS  GAIiIjj1  OPilTIBlsrSIS  G-tSL 


U.S.P.TUL  Ex.  &  Surveys:— -3-9  •■Parallel. 


PisEe  s :  -4^-  Plate  -  XXIII 


AMBLODOU  G-JUJHlillEUS  2 


G-LTPHISOBOBT  HUBIGTJlSrPTJg  ,  G-rP 


tl  S.  P.  R.  R.  Ex.  k.  Stavigys  : - 35£hPaTaTlel 


Pislaes:  - 


HateXXV: 


H.lidhaid  del. 


F.  Artos  sc. 


.POHIGSTHTS  nTOTATTTS  ,  Grd_ 


II  S.P.R-Pl.Ex.&  Surveys:  —  Cal.Xz:  Oregon 


Eislies-: 


Plate  XX7 § 


oo  ><H 

CD 

oS 

H 

LO 

03  • 

<00  | 

■  H 

> 

r.H.Bicliard  del. 


C.MetzerothL  sc. 


-AOPARRI GUT  PEY S  PBLIS  /  GrP 
PLEmPS'  G-EHTIlilS  ,,  G-rcL 
G-OBIUS  LEPROUS  ,  Grp  . 


U  S. BR.JtEx  fc  Surveys:  —  Gal  fc  Ct6^ozl 


Tislies:  —  Hate2X7b. 


cn 

t> 

B 

I 

CQ  O' 

w  S' 

B  H* 


0 '% 
m  s 
s  P 

o  6 


lo  .  tr- 
aS  <3 

tO 


KK.Gh.aid  del. 


3?.  Artos  so.; 


Tig  1  &  2  .  EMBIOTOGA  PEIISPIGAB ILIS ,  Gxd .  Tig.ld  E 1STNTT OTTT 1TV S  iMEGALOPS  ,  Gxd. 

n  3  &  4-  „  JACKS  OKI,  Agaas .  .  „  11.  EMBIOTOCA  OK1TATA ,  Gxd. 

"  5&6‘  „  LIKE  AT  A,  Gxd.  „  12.  „  CASSIDII,  Gxd, 

„  7  6c  8.  KOLCOKOTTTS  KHOPOTEBIJS  ,  Agass  .  „  13,  AMPEIS  TICKETS  SIMILIS  .  Gxd. 

■  ,  9.'  .  EPQJECHT HAS  BEEENLAMI,  G-xd.  „  14.  BJ9TER0 CARPUS  TRASKII  ,  GfbJons 


U.S.P-R-Pv.Ex.  Sc  Surveys. - California. 


Pishesr 


•Plate  XXVII 


EMBIOT  O  OA  JACX8  OXTI  ;  Ag; 


U.S.F.KR.E  S:.  &  Surveys. - California. 


Fishes 


XXVIII. 


?SV  '  TMQSXOVT  ITOO'iEOIQIKar  ^ 


U.S.P.;R.R.Ex.&:-  Surveys. - -  California 


Fishes. - Plate  XXIX- 


ZEMBIQT  0  0  A  GAS  SID II  ;  GrA. 


U;  S.FRPv E  x ,  k  Surveys . 


•California-. 


PisTies. 


-Plate  XXX 


EMBIOTOGAl?PBBI  ,  (Prd 


U.S.P.RR.Ex.  &.  .Surveys  - - California 


Pishes. - Plate  XXXt 


AMBIOTOOA  LmEATA  ,G-:rEL. 


U.S.ERKEx.gc  Surveys. 


,47'tK  Parallel. 


Fishes. 


■Plate  XXXII 


3MBI0T0GA  PPRSPIO  ABILI8 


CJ.  S-P  RiK-Ex. Surveys . —  47th  Parallel 


Pishes. — -Plate  XXXIII 


IDAdlAL'ICEIIIYS  E7~_AJ  G_A.  G-rd. 


i'%1'3.1..  .5 .  IPSAKEiRQZD  02>T  PlTKGiMilJS  /3-rd. 
. ,  .  6..—10 .  -iEE  02STA  f.:KOWBRIDG-Ii;  G-rc. . 


U.S.F.H.Il.Ex.  8c  Surveys. — —  Californi a,,. 


Pishes. - Plate  XXXIV 


II S .  P.  H  .H.  Ex.  &  Surreys : -  35  F ■  Parallel ' 


TisEe  s: 


Plate  XXXV 


t  &¥  HOLGOUOrtrS  KHQB,d®BIJS;  Agass 


EigM_4.  9  KQLCONOTU&  RHOBOTEUUS,  Agass, 
,  5_9.  AMPHISTICHUS  S1MILIS,  Grd. 


xzxvi 


mHea- - Plate  3XXVII 


p:S.P.PP..Px.&  Surveys: -  35  ^Parallel 


EMNICI-TTHrS  ME GtATjOIPS;  fed. 


lI.S.P.R.R.E'x.  8c  Surveys . - California . 


Rsh.es. - Plate  XXXVIII 


BNMICHTH.TS  HEERMANNI,  Grl. 


iJ.S.P. R.R.Ex.  Surveys. 


California. 


FisTres.—  Plate  XXXIX. 


02 

02 

"op 


AMP.HIS TICHXJ S  J^GENTEUS,  -A 


■  s  Si S^r  'g  oxo S .  smiHO  oovhh: 


II S.  E  K.  R.  E £.  &  Surveys 


'Calfc  Oregon. 


.SBidliaicL  del. 


E.'j&rtos  sc. 


<!•  od 

I  I 

1  I  .LO 

ra  • 

<Q| 

B  1 


HQMALQP OMU S  TROWBRIDG-II,  GtcL. 
MORRHUA  RROXIMA,  GtcL. 


PSRTTICHTHYS  SORDID  US,  Oxl. 


' 


cO  OD 

I  I 

H  nDi 

8  i 


PIMEUODUS:  OLTvaCETJS,  fed 
CAT  ULUS.  Gid. 


Fishes:  -  Hate  XLTT 


TIME Xj.QDTJ  S,  OLiIVAGEu’S,  fed 


Esh.es 


Hate  XLTV: 


J.  $. p..R.E.Ex.  &  Surveys:  -^ffSAParalLel 


.'SBicliard.  del. 


PIMEIjODUS  .AILURUS,  Gt d_. 


W ERREs  g-SWeys  : - 47^Ho?a]lel. _ ‘  "  Fish.es:  - Hate  XEV: 


a.Metzerotli.'  sc.. 


imjQCHEILHS  LATERALIS,  Agass, 

,  |  E  RATE  R  CHLU S ,  .  Gxa . 


I-ifeicrLard  del. 


Artos.  sc. 


1_  4.  MYTiOCHEILirS  .  CAimiEFUS,.  GxcL 
i,  "5 —  8..  IZTYILOPIIAIlOpOdr  COEOGEPHALUS^  Gxd. 


[X  S. P.  K.R.  Ex.:&  Surveys-.  — ,  California. 


Fishes :  rr  Hate  XEVEE. 


r.HEidhaid  del. 


~MYL OPZAEOP O.H  ROBUST  ITS,  Ag; 


&d  Surveys 


/  47^Paia31eL 
-  I  35^PaisiJl&L. 


TisTies : 


lielffl, 


JS&cliaid  del. 


3?  .  .Altos'  so. 


GAPPIOD  E  S  EAM^EIS,  •  Gi'd . 
SfOXOSTOM^-  CEAVIEORMIS,  G-rd. 


rigs‘X,__4.  PTYCHD  STOMUS  BAYIMNI,  Gxa. 
„  -5_9.  .AC  OMITS  G-EISEUS,  Gri. 


Tiab.es:. - Hate  L. 


.AC  OMITS  LAC  TARIIIS,  Gid . 


CATOSTOMUS  SUCKLII,  GAL. 


lm-5.  HmoHamcHuS"  .^txnigess, 
MMIMBlHi  PTTJMBTTV  GxcL. 


'Grd  Ti^1 


6-,[0.  .B&DB1)A  .;SEUSEA/  GTd. 

■lG-PO. '  BXB  OPHUdG'BU  S  .TEE  SPICE  IT S,  G-rd_ 
26  -80.  DIQHD-A.  SEATT'XEA,.  -&xd. 


TJ.ljp^R.PlEx.  &  Surveys  •.  —  [47cdMfada: 


'Jl  CO 

I  I 

I— I  o 
‘ClO 

I  E 


Eislies: - Plate  HU. 

I 


ORTHODOTT  IMICROXiEPIDOTUS,  &id 
,  RXBOG-RATHUS  ARGXR1TIS  Gil. 


■QAVimA.  EXLLICAUDA,  .  B"  &  & 
ABATBEUS  DHL  CIS,  '  G-jcL 


(T.H»Lcb,ard  del. 


rj  <§;p  R.REx.&'Btpreys  :  —  47thPaTaILeI. 


Visiles*:  - 


Plate  _LV: 

i 


J?OG'OJ\iTCm.rfHYS  CG¥MUMa  Gto. 


E.Pach.a.T-1  del. 


f  Ca]i£ormsu 


Tlshes :  —-Hate?  E\7I 


'od 

-H  ' 

pH 


EO&OOTCHTHYB  INAEQUILOffiJS,  13  a.  & 
EXOG-LOSSUJyi:  '.MIRABJEE,  Gil , . 


■Fishes : 


Plate  LYE. 


IH.Eich.ard  del. 


;  —  85APazallel. 


.^^JRlSrOPS  •  iSHUMARDI,  GzP.Fig&5-8.  . AUBUlGsTOP S  I L LB CEBB 0  SU'S ,  Gii 
„  9,-V^LB UHL US  DIBBCTUS,  GrcL  .  ,  ’  33-16.  j  |  |  BLEjPLBIU S,  G-rE. 

Bgs  17-21,  GOjgl-O  AB  STIYA.LIS;  Grd.  ' 


%  7 

"on 

KS 


!h  R 
°  1 
*?,  I 


[  S.P  R,  II.  Ex  A  Surveys:  —  SS^Parallel. 


Pishes: 


Plate  IMH. 


•Eslies : 


Plate  iiDC 


j  S.  P.  K.P.IP.  &- Survey,;  — 1 


SByParaliel. 
41=t  Parallel. 


lI.Sic'h.aT!i  del. 


Pig6 1-5.  PLAP&TRUS  BQWMAlfsNI,  G-zP.  ■  Pig"s  6-10.  BPOPAAPA  iEOPTHSTA,  Grd. 
JiM—15  UPBOPlHTPrCHU'S  -COI^EBIITTJS,  GtcL.  ,  &^E0.  ^  ,  GicL. 


Pislies: 


Plate  liX. 


;  S.  P.  R.P.  Es.&  Surveys : 


RfMfc-  ^ICTlAPJlSOmUS  .:BAI.,T.EATUS,  H. 

■  •  „  _  „  ..  X.ATEHALTS,  Gid. 

j.*  .9,.12.,  XIIZIDUS  'IjU'GIDUS,  GxcL 


H.Bidh.ai:d  del 


S'.  E  E&R'Ek.  &  -'Surveys : 


35*-Peo?ea]sl.' 
.  41  *  Parallel.  j 


Eisi.es : 


Elate  EXE 


H.Eidh.ar4  del. 


Eig3  1 ...  5  .  iEEJCO SOMES  IEKERAS  S  ATETS  j  0-xE. 

;  h.  6'_10  JEETJ OQS OM(J S  ,  G-rdi. 

/  „  y_15  SAMO  TELUS  SPIEOIOSUS  ,  G-xA  . 


^7 


TIG-OMA  CRAS  SA , .  Gx  ly 


Plate  EXEH 


J.  S.P.  R  R .  Ex.  &  Surveys  :  —  47l3lParailel . 


J.  H.Bidh.ard  del 


Pistes :  - 


EgWLS.  CHSONDA  OOQEEHT,  Gid. 


■ 


f.  H.^Lcliaiel.  del. 


S1B0MA.  -  CBASSICAUDA.  Grd. 
PTrCHOCHElBlJS  STIAOMS,  C 


ST..xl.Ii.Lx  &•  Surveys:  Pishes  : - Plate  IXV. 


I 

[ 


PPTCHOCHEILUS  .BAPAX1,  Grd 


C 0 RE  GO.NUS-  WILLTAMSO-SX,  G-iX 


lislies :  - 1  Plate  I33ZH. 


t's  PP.R.Ex.&  Surveys : 


CQ 


EEicliaid  del. 


47 131  Parallel. 


SATjMO  QUTKNAT,  EickarcLs. 


-  Bi|hai'd  del. 


C.  Met  zeroth,  sc. 


RARIO  AURORA,  G-Ti. 


H  Hiddeurd  del. 


T.  Artos  sc. 


EA.RTO  T  S jjjjjg PIT  CH, '  fej 
STELLATUS,  GnX. 


iislies :  —  Plate  PXX. 


H-Padhata.  del. 


C.lfetzercrth.  sc. 


MgRPO  PPR  (BRETTS,  G-ifiL 


CO 

I  i 

1 1 


FARIO  GAIRBJMERI,  Grd. 
„  ■  CBARKTI,  GicL. 


Pisltes : 


S.  P  R.  R.  Ex  fc.  Surveys 47  &  Parallel. 


Plate’  XXXET. 


■SATiAR  XjHWTS.I  ,  QicL 


LtLclm-rd  del 


^a^Baiallel . 
.CaLte  Oregon.. 


Eiafe.es : - Hate  LXXHL 


-<H  o+ 

I 

H  i-O ' 

|P  l 

PH  A 


m 

J  p.  RE.EK.fe  SiLTveys : 


Fi  AT<A~R:  VIB&INAXjIS,  Gia  . 
,  '  JBIDEA.,  Grd  . 


MUK  &,  Surveys :  — Gal.  &  Oregon,. _ jj _ I _  Fislies: 


®icli£ircL  del. 


Hate  LXXIV. 


1.  Antos  sc. 


SALAR  TRIDEA  G-xd  . 


fjp  R.KA&  Garveys :  — 


( ^LrtParallel 
1  California. 


Pislies :  - Plate  LXXV 


H, Packard  da. 


Eg®  5M  MELETTA.  CCERUEEA_,  Gid. 
"£ _ ;■ if. .  TiYPlD OPT  TERG-ISUS,  P©sui. 


I S.  t?.  B.  R.  Ex.  &  Surveys ; 


4.7  TA?ai&TLel. 


Fiah.es: 


Hate  LXX.VI 


ff^Bidhard  del. 


OS.MERUS  STHVEHSI,  G-rd. 
AR.G-HKTJ.NA.  mETIOSA,  (Ad. 


*■  I 


-w 


S^SMITHSONIAN^INSTITUTION  ^NOlinillSN^NVINOSHlIINS^Sa  I  d  Vd  9  Ilf  LI  B  RAR  I  ES^SMITHSONIAN^INSTITUTION  ^Ni 

CO  —  CO  2  \  f*.  ■  - -  -jx  CO  ^  CO 


O  x^os *2J>'  —  ij  /X?'  —  O  _  O 

_  2  _J  2  -J  Z  _j  2 

ji  nvinoshiii/vs  S3 1 avnan  libraries  Smithsonian  institution  NoiiruiiSNi  nvinoshiiws  saiavaan  l 

2  f-  2  r-  _  2  r-  2  - 


S  SMITHSONIAN  INSTITUTION  NOlinillSNI  NVIN0SH1IWS  SaidVdail  LIBRARIES  SMITHSONIAN  INSTITUTION  N 

CO  p-  ...  CO  2  CO  2  CO  - 


2 
3|  Co 

-  -  o 

^  2  tr  2 

>  N^oTii^/  5  ^  5  >  V0r.  5  ^  >  xouij^/  2  ^  > 

2  CO  *‘  2  CO  2  CO  *  2  CO  k  2 

sii  NviNOSHiiiNs  S3  lava  an  libraries  Smithsonian  institution  NoiiniiiSNi  nvinoshiiins  saiavaan  1 


O  "  _  q  'Si^DC^  _  O  py>^  _  XiOiu5^2  o  "  _ 

SMITHSONIAN- 'INSTITUTION  ^  NOlinillSNI^NVINOSHlIINS  SBiavaail^LIBRARI  ES^  SMITHSON  IAN-*  INSTITUTION 
2  r-  2  _ _ _  i-  v  2  r*  2  r-  2 


2 

SI.  t 

01  m  m  2  m  ^  '  rn 

ji~nvinoshiiws  s3iavaan_L|BRARiEs  Smithsonian” i nstitution^ NoiiniiiSNi —  NViNOSHiiws  saiavaan  L 

2  CO  2  >  co  ^  2  CO  2  CO  2 

<  2  <  V  ?  <  *.  2  2  < 

A  2 

O  I 

CO  CO 


2  '  ■  W  >  2  '  >  -  5  X^osv^x  >•  5 I 

CO  2  CO  2  oo  •'•**  2  CO  2  co  ; 

s  SMITHSONIAN  INSTITUTION  N0linillSNI_NVIN0SHlHMS  S3iavaail  LIBRARIES  SMITHSONIAN  INSTITUTION  N 

2  \  ff>'  2  •  jgSJ  CO  —  cof 

<  §f.  as  2  as  2  <  Jm  '/TA  n  < 


o  XiA(pyii2  —  W  ,.\y  —  Xii2i^  O  _  o 

2  _l  z  -J  2  -  _J  2 

vii  nvinoshiiws  saiavaan  libraries  Smithsonian  institution  NoiiniiiSNi  nvinoshiiins  saiavaan  iv 

r-  2  r-  2  r-  _ ^  2  r~  _  2 


70 
> 

2^__.  ..  . .  .  _ 

s  —  a 

S  SMITHSONIAN  INSTITUTION  NOlinillSNI  NVIN0SH1IINS  SaidVdail  LIBRARIES  SMITHSONIAN  INSTITUTION  N 

CO  2  CO  2  ....  CO  2  ...  CO 


I 
- 

>  -<W*  2  >  V  2  _  _ 

CO  '  2  CO  2  CO  *2  CO  2 

vii  NviNOSHiiiNS  saiavaan  libraries  Smithsonian  institution  NoiiniiiSNi  nvinoshiiws  saiavaan_L 

co  ~  co  2  _  c^  ~  ...  co 

«  co 


x  w  .  .«  co  x  u  w  | 

a: 

<  VifXglf 

•  N-  ^  H 

5  m  <i|pr  5  \^7  “  5  ^  “  '<35^  01 

:  SJ  SMITHSON  IAN- INSTITUTION 2  NOlinillSNI^NVINOSHlIINS  S3iavaail  LIBRARIES  SMITHSONIAN  INSTITUTION  N 
2  r-  2  _  r-  >  2  1-  2  r-  2| 


H 

CO 

_  V,,  E  CO  .  —  CO  ±  co  _ 

mi  nvinoshiiins  saiavaan  libraries  Smithsonian  institution  NoiiniiiSNi  NviNOSHiiiNs  saiavaan  L 


ii-  tr%  vr  CO  Z  CO  -*-  if)  ‘  "  *£L 

L]  NVINOSHIIIAIS  SHIdVHan  LIBRARIES  SMITHSONIAN  INSTITUTION  NOIinillSNI_  NVINOSHIIIAIS  S3IBVBan  LIBR/.3 

co  —  co  _ _  z  \  co 

UJ 


.£  , 

> 

z 


»iq  tli#  Qipi  miQ  C 


M  _  _  O  _  O  2  U  ^  Q  XT^v^ 

f  -j  2  -  _)  Z  _J  2  -i  Z  - 

[SMITHSONIAN  INSTITUTION  NOIlfllllSNI  NVIN0SH1IINS  S3  I  BVBa  11  LIBRARIES  SMITHSONIAN  INSTITUTION  NOlinil. 
K  r-  _ _  z  r-  z  r-  z  r-  _ _  z 


K/  30 

m  "SSt.  co  m  »cjz  ^  m  'LL  N^iin^ 

co  ±  —  co  \  ?  co  _  co  £ 

nvinoshiiiais  saiavaan  libraries  smithsonian  institution  NoiinmsNi  nvinoshiiiais  saiavaan  librar 

to  Z  ....  CO  z  V,-  co  z  . _ .  CO  z 

s  ,<  vv^X .  s:  s  .<  s  .< 


llif  lOJIfC:  iw» 

Z  CO  *  z  CO  v  Z  CO  Z  CO 

SMITHSONIAN  INSTITUTION  NOlinillSNI  NVINOSHIIIAIS  S3  I  BVB  8  11  LIBRARIES  SMITHSONIAN  INSTITUTION  NOlinil. 


DL 

c  M)  <  V* 

§  f  £  ym 

O  q  N''  “  o  /  W4 

NVINOSHIIIAIS  SaiBVBail^LIBRARI  ES^  SMITHSONIAN-*  INSTITUTION  Z  NOlinillSNI  “NVINOSHIIIAIS  S3IBVB3I1  LI  B  RAF 
-  Z  r-  z  I-  >  z 


jMsvvvjy  prj  \^Ovo 'LL  rn  ^  m  c-  v®?-'  ^  m  NyQ<os>'V 

_  co  £  co  £  CO  £  CO 

3!  SMITHSONIAN  INSTITUTION  NOIlfllllSNI  NVINOSHIIIAIS  S3IBVB3IT  LIBRARIES  SMITHSONIAN  INSTITUTION  NOlinil. 

IP  T  tn  rr  (/)  ~r  if)  rr  m 


...  >  g  \r  '  '  |  |  |  >JT  §-‘ 

.NVINOSHIIIAIS^  S3  I  B  VB  3  ll^LI  B  RAR  I  ES^SMITHSONIAN^INSTITUTION  WN0linillSNI_  NVINOSHIIWS^SS  I B VB  3  ll^LI B RAR 

CO  — ■  rn  _  ->  \  CO 


“■  — i  /s-v-  E  ^  h  v,n 

#  -  5  5  5  v  #  “  o 

-J  Z  _j  2  -  _l  z  ‘  -J  ^ 

SMITHSONIAN  INSTITUTION  NOlinillSNI  NVIN0SH1IWS  S3IBVB3I1  LIBRARIES  SMITHSONIAN  INSTITUTION  NOlinil 
2:  r3  2:  r-  2:  r-  ^ 

o  ,v  O  m  9  rn  9  XZyW*" 


CO 

.  £  -  CO 

NVINOSHIIIAIS  S3  I  B  VB  3  IT  LIBRARIES  SMITHSONIAN  INSTITUTION  NOlinillSNI  NVIN0SH1IWS  S3  I  B  VB  3  13  LIBRAR 
_ _  co  Z  ....  CO  z  CO  z  CO  z 

1  <  V^v|  E  2  .<  S  -<  ^xnnxs 

z  H  Z  — i  , //  z  /WWA  h  '  z  ,'^V 

o  sSsS'M  x  vw^^z  o 

>  5  x'  >  ^<{0X05^/  2  "*c  >  2  >  W'  5 

Z  CO  Z  -  Jrt  *■  Z  CO  Z  CO 

SMITHSONIAN  INSTITUTION  NOlinillSNI  NVIN0SH1IWS  S3IBVBai3  LIBRARIES  SMITHSONIAN  INSTITUTION  NOlinil 

0  _  CO  —  CO  ~  CO  X  CO 


O  _  XCOxiiStJX  Q  "  XQ|JI1S^>/'  q  Dc>^  “  Q 

NVINOSHIIIAIS  S3  I  BVBa  11  LIBRARI  ES^  SMITHSONIAN^  INSTITUTION  2  NOlinillSNI  ^NVINOSHIIIAIS^  3  IBVB3I1  LIBRAR 

'  v  z  r-  Z  r-  Z  _  <2  -  Z  r- 

O  v'cCTciT!T/7>^  y^\c\  O  O  /CCxVtTrcT^x  \v  O 


IN  INSTITUTION  NOlinillSNI  NVINOSHlItNS  S3  I  BVBa  IT  LIBRARIES  SMITHSONIAN  INSTITUTION  NOlinilJ 
z  co  z  co  z  co  _ ^  z  »  co 


